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SUPERSONIC TESTS OF AN 0.01 5 -SCALE 
SPACE SHUTTLE MATED VEHICLE MODEL (67-OTS) 

IN THE LaRC UPWT TO OBTAIN 
AERODYNAMIC FORCE DATA (IA42A/B) 

By R. Hardin and R. Burrows, Rockwell International Space Division 

ABSTRACT 

This report contains results of wind tunnel tests of the NASA/Rockwell 
0.0T5-sca1e Configuration 4 Mated Space Shuttle Vehicle (67-OTS). 

The tests were conducted In two parts (IA42A,IA42B) to obtain aero- 
dynamic force data for the range of M-ch numbers -from 1.60 to 4.63. Data 
were obtained for an alpha range of -10° to +10° (e • 0, 3 * 5°) and beta 
range of -10° to +10° (o = 0°). 

A complete model build-up was performed. Longitudinal and lateral - 
directional stability and control data were obtained for tank alone, tank 
plus SRB’s, tank plus Orblter, and mated configuration of tank + Ofblter 
+ SRB's. 

Single-component rudder hinge moment data were obtained at rudder de- 
flections of 0° and -20° for each Mach number tested. 

Plots of force and moments vs. Mach number using data from test number 
LRC-8TPT-667 (IA41) for Mach numbers of 0.60 to 1.20 are presented In addi- 
tion to plots of IA42 data. The model tested In IA41 was the same model 
as tested In IA42A/B. 
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NOMENCIATURE 
General ■■ 


SADSAC 

SYMBOL SYMBOL 

a 

Cp CP 

M MACH 


P 

q Q(NSM) 

Q(PSF) 

rn/l rn/l 

V 

a ALPHA 

/J BETA 

4> PSI 

4> PHI 

p 

Ab 

b BREF 

c.g. 

^REF LREF 

c 

G SREF 

MRP 
XMRP 
2MRP 
ZMRP 

SUBSCRIPTS 

b 

1 

8 

t 

CO 


DEFINITION 

speed of sound; m/sec, ft/sec 
pressure coefficient; (p^ - p®)/q 

Mach number; V/a 

pressure; N/m 2 , psf 

dynamic pressure; 1 /Sptfi, N/m 2 , psf 

unit Reynolds number; per m, per ft 
velocity; m/sec, ft/sec 
angle of attack, degrees 
angle of sideslip, degrees 
angle of yaw, degrees 
angle of coll, degrees 
mass density; kg/m^, slugs/ft3 
Reference & C.G. Definitions 

base area; m 2 , ft 2 

wing span or reference span; m, ft 

center of gravity 

reference length or wing mean 
aerodynamic chord; m, ft 

wing area or reference area; m 2 , ft 2 

moment reference point 

moment reference point on X axis 

moment reference point on Y axis 

moment reference point on Z axis 

base 

local 

static conditions 
total conditions 
free stream 
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tJOMWrLATUPE ( Continued ) 
Body -Axle Pystom 


GAMBOL 

GADGAC 

SYMBOL 

DKFINITION 

C N 

CN 

normal-fore' coefficient: norTnnl ** or(V 

qS 

C A 

CA 

axial -1'or co coefficient; ? orce 

qS 

C Y 

CY 

aide-force coefficient; s ^ e force 

qS 

° A b 

CAB 

base-force coefficient: ^ose force 

qS 

- A b(p b * P®)/qS 

*^Af 

CAP 

forebody axial force coefficient, Cp - C Ab 

c m 

cm 

nitchina-moment coefficient: pitching moment 

°- p /rEF 

c n 

CYN 

yawing-moment coefficient; ypffj’Sfi 

qSb 

c i 

CBL 

rolling -moment coefficient: moment 

qi’b 



Stability-Axis System 

C L 

CL 

lift coefficient; 

nO 

C D 

CD 

drag coefficient; 

qS 

°Db 

CDB 

bane-drag coefficient; ^. a . 3e , foPS 

qS 

°Df 

CDF 

forobody drag coefficient; CV, - 

C Y 

CY 

side-force coefficient; n lda force 

qS 

c m 

cm 

pitching-moment coefficient; pitching moment 

qS ^REF 

C n 

CLN 

yawing-moment coefficient; y nw ^ a 6 tnoment 

qSb 

H 

COL 

rolling-moment coefficient: 

aSb 

l/d 

L/n 

lift-to-drng ratio; C-J Op 

L/% 

l/df 

lift to forebody drag ratio; CjJc 
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NOMENCLATUREJ&QPtl nued ) 


SADSAC 
SYMBOL SYMBOL 

CAb SRBN 

C*Ab ET 

C * Ab ORB 
CAc ET 
Ca cOAB 

C * Ac ET 


C * Ac ORB 

CAT m 

C P( ) 

M R P(x x ,Y T ,Z T ) 


definition 

SRB nozzle base chord force coefficient 

External Tank base chord force coefficient (based 
on Acjrj) 

Orblter base chord force coefficient (based on 
Ago RB and Orblter base pressures) 

External Tank cavity chord force coefficient 
(corrected to base pressure) 

Orblter cavity chord force coefficient (corrected 
to base pressure) 

External Ta"k cavity chord force coefficient (based 
on Acet and ET cavity pressures) 

Orblter cavity chord force coefficient (based on 
Ac orb and Orblter cavity pressures) 

mated vehicle total chord force coefficient 

base and cavity pressure coefficient 

moment reference point Is In ET coordinate system 


Po 

PT 


To 

t t 

\cps 

A b ET 


tunnel frees tream static pressure, psfa 
turjnel frees tream total pressure, psfa 
tunnel frees tream static temperature. °R 
tunnel freestream total temperature, °R 

2 

attitude control propulsion system base area, ft 
(total for two) 

External Tank total base area, ft 2 


NOMENCLATURE (Continued) 


SYMBOL 

Afa 0MS 

Ab 0RB 

Ab SRB 

Ab SRBN 

Ac ET 

Ac 0RB 

Ca BAL 

Ca ACP$ 

CAb ET 

CAb 0MS 

CAb ORB 

CAfa SRB 
WF ( ) 

C "»a /C N a 

X 0 

X T 

Y 0 

YT 

«r 

6 SB 


cflnQAr. 

SYMBOL DEFINITION 

Orbital Maneuvering System base area (total for 
two), ft 2 

total Orbiter base- area, ft 2 

SRB shroud base area (minus projected nozzie base 
area), ft 2 (total for two) 

SRB nozzle base area, ft 2 (total for two) 

External Tank cavity area, ft 2 
Orbiter cavi cy area, ft 2 

balance chord force coefficient (uncorrected) 

Attitude -Control Maneuvering System base cNo-d 
force coefficient 

External Tank base chord force r t v ..c (based 
on A5 et) 

Orbital Maneuvering System base chord force coef- 
ficient 

Orbiter base chord force coefficient (based on Ab 0RB ) 

SRB shroud base chord force coefficient 

model pressure weighting factor, either 1 or 0 
(denoted by manifold subscript number) 

XAC/L longitudinal static stability derivative: -((L /C M ) 
body axis system m a w a 

Orbiter longitudinal station, 1n : 

Tank longitudinal station. In. 

Orbiter spanwlse station, in. 

Tank spanwlse station, In. 

rudder deflection, degrees 
SPDBRK speedbrake deflection, degrees 
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NOMENCLATURE (Continued) 


SYMBOL 

SADSAC 

SYMBOL 

DEFINITION 

% 

CABT 

total mated vehicle base chord force coefficient; 
c A bl * C A T " c Af T 

e A f j 

CAFT 

total mated vehicle forebody chord force coefficient; 
c Af T * c Aj - c AboRB " %OMS " CA bACPS * Ca *>SRB 
‘ CAb SRBN " CAb ET 

W.-0 

CNALFO 

normal force coefficient at zero degrees alpha 

(Cm) a so 

CLMAFO 

pitching moment coefficient at zero degrees alpha 


CABAFO 

base chord force coefficient at zero degrees alpha 

( V„-o 

CAFAFO 

forebody chord force coefficient at zero degrees alpha 

'Va.O 

CY/DRO 

side foree coefficient gradient with rudder- deflection 
at zero alpha 

‘H’a-O 

CYNDRO 

yawing moment coefficient gradient with rudder deflec- 
tion at zero alpha 

<V 

6R o®0 

CBLDRO 

rolling moment coefficient gradient with rudder de- 
flection at zero alpha 

( C N6r) ob0 

CN/DRO 

normal force coefficient gradient with rudder deflec- 
tion at zero alpha 

{ W,. 0 

CLMDRO 

pitching moment coefficient gradient with rudder 
deflection at zero alpha 

(C«. , ) CAFDRO 
Af T S R o=o 

forebody chord force coefficient gradient with rudder 
deflection at zero alpha 

C H„ 

DCN/DA 

normal force coefficient gradient with angle of attack 

Si 

DCLMDA 

pitching moment coefficient gradient with angle of 
attack 
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NOMENCLATURE ( Cone 1 Med) 


SYMBOL 


cftncAr 

SYMBOL DEFINITION 

CPTC1 pressure coefficient In ET balance cavity, com- 

puted from- pressure tap 18 data 

CPTC2 pressure coefficient In ET balance cavity computed 
from pressure tap 19 data — 

CPTP ET base pressure coefficient 

CPSRBC SRB cavity pressure coefficient 

CPSRBB SRB base pressure coefficient 


CONFIGURATIONS INVESTIGATED 


The model (I670TS) tested was a mated shuttle vehicle that had build* 
up capability. Model build-up was perf ormed-with -the following configura- 
tion combinations: Tank alone, Tank-+ SRB ' s ,-Tan k- ^t-Orb iter, and Tank + 

SRB's + Orblter. 

The Orblter was a cast aluminum representation of model #49-0; an 
0. 015-scale, 140A/B Configuration Orblter. The Orblter rudder had a slngl'e- 
ccmponent strain-gaged beam at the hlngeTIne and could be set at 0 ° and - 20 °. 
The Orblter bodyfJap had settings of -11.7°, 0°, and 16.3°. Orblter elevons 
could be set at +15°, 0°, -40°. 

The Internal balance could be mounted In either the Tank or the Orblter. 
The Tank and-SRB's were made of aluminum and all attach hardware and pr-o* 
tuberances were -simulated for the Tank, SRB's, and Orblter. 

The following table, summarizes the model configurations and their cor- 
responding nomenclature:: 

Tab Data Configuration Description 

°1 B 26» C 9* W 116* E 26* F 7» M 7» N 72* R 5* V 8 * X 19 or 24 

T i T^ (Baseline), Xj 9 gj, 24 

T 2 T 13 (Baseline with 1208 Inch radius tangent 

ogive nose) 

T 4 Tjg (Shortened Baseline) 

s ! S 12 (Baseline), N 2 b> X 19 of 24 

PTj* PT 2 , PTj, ATg, AT^ 2 , AT^ j, AT^, ATg, FL^» 
FLj 

11 
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Tab Data Configuration 


Description 


CM 

Ou 

PS,. 

ps 2 . 

PS 3 







P 4 

PT 2, 

PT 3, 

PT 5* 


— 12* 

AT 13* 

AT 14* 

ATg* 

FL 


fl 2 , 









P 6 

pt 2 . 

pt 3 . 

PT ; . 

at 5 , 

AT 12* 

AT 13* 

AT 14* 

ATg, 

FL 


r 2 









P *1 

FR, 

(Umbilical 

door 

fairing) 





Boundary layer transition strip X^g was used for IA42A (1.6 < M < 2.86) 
and X24 was used for IA42B (3.9 < M < 4.63). 

The model base was Instrumented with pressure orifices as shown In 
figure 2L. These pressures were manifolded as shown below. 

Test IA42A 


1 for C D In Data 
P 1 

Reduction section 


(Manifold No.) 

LOCATION 

TAP NOS. (Figure 2L) 

1 

Orblter Cavity 

16, 17 (bal. In orb.) 

1 

Tank Cavity 

18, 19 (bal. In tank) 

2 

Orblter Base 

1. 2, 3, 4 

3 

Tank Base 

7, 8, 9, 10, 11, 12 

4 

SRB Nozzle 

5, 6 

S 

SRB Shroud Base 

13, 14 

6 

OMS & ACPS Base 

15 


Test IA42B 


1 

Orblter Cavity 

16, 17 (bal. In orb.) 

1 

Tank Cavity 

18, 19 (bal. In orb.) 

2 

Orblter Base 

1. 2. 3, 4 
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1 for Cpj In Data 

Reduction section 
(■Manifold No.) 

3 

4 

• 5 
6 


Location 
Tank Base 
SRB nozzle 
SRB shrould base 
QMS & ACPS base 


TAP NOS. (Figure 2L) 
7, 8, 9, 10, 11, 12 
15 

13, 14 
5, 6 
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TEST FACILITY DESCRIPTION 



The Langley Research Center Unitary Plan- Wind Tunnel Is an air-medium 
contl nudus-f low facility consisting of two test sections. Asymmetrical 
sliding-block type throats control Mach number* and models can be supported 
from stings mounted to the side-wall strut-systems. Each test section Is 
4 feet by 4 feet. Section Number 1 operates at M » 1 .47 to M * 2.86 and 
Section Number 2 operates at M = 2.29 to M « 4.63. 

Reynolds numbers -and tunnel pressures are varlable^wlth limitations 
prescribed by tunnel capabilities and model load designs. Normal opera- 
ting total temperature Is 150°F. 


\ 


14 



DATA REDUCTION 


Vehicle total chord force coefficient (C^) was computed as follows: 


c« * c*. + c A + c A 

^ *bal Ac orb \ t 


(D 


where: 


'A " " C A * % 
C 0R8_ c 0RB °0RB 

: A C *% 

C ET C ET d ET 


(Z) 

(3) 


and: 


C JL * • c e„* 5 


'ORB 


'ORB 


C t 


« - C 


’ORB 


(1) d REF 


c ORB 
P (2) S REF 


WF 


0 ) 


\ 


Balance 

> Mounted 
In Orblter 


*<*/ 



Balance 


(4) 

(5) 

( 6 ) 

(7) 


Forebody chord force coefficient (C. ) was computed as follows: 

\ 


C» ■ Ca - C» - Cm - Ca - Ca 
A* A» Al A k Al Al 

T t T °0RB °oms d acps d srb 

” c* - c. 

b SRBN b ET 


(8) 
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DATA REDUCTION (Continued) 


where.: 










4, for IA42A 
6, for IA42B 




A k WF m 
p ACPS 

S REF 


4, for IA42A 
6, for IA42B 




A b 

b SRB. (5 ' 
S REF 






6, for IA42A 
4, for IA42B 





WF 


(3) 


(9) 

(10) 

(IT) 

(12) 

(13) 

(14) 



(15) 


Longitudinal static stability derivative (XAC/L) 
was computed as follows: 


XAC/L » - -2 

C N 0 


(16) 


16 


1 


V 


DATA REDUCTION (Continued) 


Model pressure coefficient (C p ^) was computed as follows: 


Pm - P 


0) " 


07 ) 


(D 


Rudder hinge moment coefficient was computecLas follows: 

H, 

Ct 


U 


M r 
R 5 Cr 


(18) 


r ** r w r 

The following reference dimens-ions-and constants were used: 
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Symbol 

Full Scale 

Model Scale 


A b 

& ACPS 

37.778 ft 2 

0.0085 ft 2 



572.555 ft 2 

0.1288 ft 2 

- ,i 'j 

V 

52.00 ft 2 

0.0117 ft 2 

• i 
\ 

« i 

\rb 

337.778 ft 2 

0.076 ft 2 

! 

t 

Ak 

°SRB 

184.332 ft 2 

0.0414 ft 2 

’ | 

■ ,t 

Ak 

d spbn 

217.792 ft 2 

0.0490 ft 2 

» 

r ” 

A c 

C ET 

— 

0.0218 ft 2 

’ » * £ 
•i 

A c 

c 0RB 

m «• 

0.0349 ft 2 

1 

^REF “bREF 

1290.3 In 

19.355 In 


' 1 

•! ■- 


t 
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TABLE I. 



TEST l LRC UPWT 1056 
IA42A 


TEST CONDITIONS 



BALANCE UTILIZED: 


LRC #84C 


CAPACITY: 


ACCURACY: 


COEFFICIENT 

TOLERANCE: 


2SO 1b 
125 1b 
1600 In-lb 
500 In-lb 
500 In-lb 




COMMENTS: 
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TABLE I. - Concluded 


|TEST 1 LRC UPWT-1073 


(DATES 17 Oec. 73 | 

IA42B TEST CONDITIONS | 

MACH NUMBER 

REYNOLOS NUMBER 
(pet unit length) 

DYNAMIC PRESS'. RE 
(poundt/tq. ft) 

STAGNATION-TEMPERATURE 
(degrees Fahrenheit) 

3.90 

2.50 x 10 6 /ft. 

326. 

ISO 

4.63 ..... 


290 

150 


















. 





































! 



BALANCE UTILIZED: LRC #8320 


NF 

CAPACITY: 
1.000 lbs 

SF 

250 lbs 

AF 

85 

PM 

2.000 Ih-lb 

RM 

500 In-lb 

YM 

1.000 In-lb 


ACCURACY: 

±0.05% 
tO. 05% 
±0.05% 
±0.05% 
±0.05% 
±0.05% 


COEFFICIENT 

TOLERANCE: 
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COMMENTS: 










TABLE II 







































TABLE III.- Model Dimensional Data* 


MODEL COMPONENT: BODY -( B ? fi ) 

GENERAL DESCRIPTION: Orbiter Fuselage Configuration 140 A/B 

NOTE: Bk identical to 82 a except underside of fuselage Tefaired. to 

accept bus* 


Model Scale 

VL70-000193 

DRAWING NUMBER: VL70-000140A 


DIMENSIONS: 


FULL-SCALE MODEL SCALE 


Length (Body Fwd Sta X 0 * 2351 “ 
Max. Width (at X 0 * 1520) - in. 
Max. Depth (at x 0 = 1464) - in. 
Fineness Ratio 
Area - ft* 

Max* Cross-Sectional 

Planform 

Wetted 

Base 


0203.1 

19.400 

262.0 

3.?3 

250.0 

3.75 . 

♦ 

ft, 9*3*7 

340.88462 

0.07670 
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TABLE 1 1 1. -^-Continued. • 


MODEL COMPONENT': Cano W (C 9 ) ; — _ 

GENERAL DESCRIPTION'* Configuration 1 40 A/B Orblter Fuselage 



Model Scale « 0.015 

Model Drawing No. SS-A00147 

VL70-000140A 
DRAWING N1IMRFR * VL70-000143A 



DIMENSIONS ; 

FULL SCALE 

MODEL SCALE 

L*ngthX£ 0 a 434.643 to 670) 
Mox Width (® Xrf-513^127) 
Max Depth Xq-485.0) 

Fineness Ratio 
Areo 

Mox. Cross-Sectional 

Plonform 

Wetted 

Bose 

235.357 

3.530 

152.412 

2.286 

25.000 

0.375 



• 



♦ * 





* 

* 
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TABLE 


MODEL COMPONENT: WING-fthiAi 


GENERAL DESCRIPTION : Configuration *40 A/B Orbiter Wing - 

■ NOTE? Identical to Win except airfoil thickness. Dihedral angle is along 
trailing edge of wing. ‘ 


Model Scale » 0.015 


Model Drawing No. SS-A00148 


TEST NO. 

DIMENSIONS? 

. * •? 

TOTAL DATA , 

* Area (Vheo.) Ft 2 

Planform 
Span (Theo In, 

Aspect Ratio 
Rate of Taper 
Taper Ratio 

Dihedral Angle, degree$(at X,,- 1506. 623, Y 0 « 
Incidence Angle, degrees 10S, 2 0 = 282.75) 
Aerodynamic Twist, degrees . 

Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0,25 Element Line 
Chords: 

Root (Thed) B. P.0.0, 

Tip, (Theo) B.P, 

MAC 

• Fus. Sta,. of .25 MAC 
. .W.P. of .25 MAC 

B.L. of .25 MAC 

EXPOSED DATA 2 
Area (Theo) Ft 
. Span, (Theo) In. BP108 
Aspect Ratio 
Taper Ratio 

Chords ' ■ • . . 

Root BP108 
Tip 1.00 b 

MAC 7 
Fus. Sta. of .25 MAC 
W.P. Of .25 MAC 
B.L. of .25 MAC 

Airfoil Section (Rockwell Mod NASA) 
XXXX-64 

Rootb -0.425 

7 

Tip b - 1.00 

t 

Data for (1) of (2) Sides 
Leading Edge Cuff 2 
Planform Area Ft 4 

Leading Edge Intersects Fus M, L. 0 Sta 
Leading "Edge Intersects Wing 0 Sta 

. . 26 


OWG. NO. VL70-000 


U00QW 0 B 


FULL-SCALE 


K90-PQ— 


.l.AZL 


■m 


JLMflL 


tS.TOfl. 


45.00 

-iu.u!>6 


357209 

689.2429 

130585" 


474.8117 — 

1126,721 

Jl&lM 


18H-r2205 

736.681S 


2.058 


0.24S1 

570.6230, 

137.8512, 

354.2376 
1164. 2ST 


292.00 

0.113 

0.12 


rcWfckL 




MODEL SCALE 


0.60! 


ZJ&SL 


JLJ2Z, 


0.200 


3.S00 


0.500 


+3.00Q 

45700 

-1U.U55" 


3S.209 


10.339 

2.668 


7 . 22 ? 


W 

4.: 


Ttt 


0.408 

m.w 


2.058 


0.2451, 

8.559 

trroa — 


5.314 

17.464~ 


4t3&- 


JLtiSi. 


0.113 


0.12 


o.ul’ss* 


JL 

ii 
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TABLE III. -’.Continued. 


MODEL COMPONENT: 515703 -(B 26 ) 

GENERAL DESCRIPTION: Configuration UP A/B Orbit er Elevon 

KOTS: VL70-000200 date, for (1) of (2) sides. Identical to £35 except 
airfoil thickness , 

Model Scale » 0.01$ Model Drawings No. SS-AQ0 1L8 

VL70-00C200 

DRAWING NUMBER : VL70-000140 B 


DIMENSIONS: 

FULL-SCALE 

MODEL SCAtE 

Area 

♦ 

223.5814 

0.0503 

Span (equivalent) 

3&8- 

5.525 

* 

Inb'd equivalent chord 

119.623 

1.794 

Outb’d equivalent chord 

55.1922 

0.828 

Ratio movable surface chord/ 

* 

* 

total surface chord 



At Inb'd equlv. chord 

0.2096 

0.2096 

At Outb'd equlv. chord 

0.4004 

0.4004 

Sweep Back Angles* degrees 



Leading Edge 

0.00 

0.00 

Tailing Edge 

-10.056 

-10.056 

Hinge! Ine 

0.00 

0.00 

Area Moment (Normal to hinge line) 

851.1502 

0.00287 


TABLE III. - Continued. 


MODEL COMPONENT: Podv Flar -IF7 ) 



Model Scale 
DRAWING NUMBER 


DIMENSION: 

Length (X o *i520 to X C =1613 ) - Ih» 
Mok Width - IN. 

Mox Depth (X c 83 1520) - IN. 

Fineness Ratio 
Area " 

Max Cross-Sectional 
Plonform ' 

Wetted 

Bose 


VL70-000n0A. 7170-000145. 

FULL SCALE 


93-000 

262.000 

23 . 000 ' 


y;n.52SQ. 


41.84722 


MODEL SCALE 

1.395 
3-930 
- 0.315 


0.0339 


o-oo9a- 
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TABLE III. - Continued. 


MODEL COMPONENT : 0MB Pod (M?) 

GEMERAL-DESCRIPTION : Conflg»r.tten W */B Orblt.r OKS-Pod 




Model Seale = 0.015 

Model Drawing No. SS-A001A7 


VL70-000140A 
DRAWING NUMBER .: VL7Q-OOOU5 


DIMENSIONS : FULL SCALE 

Length (QMS Fwd Sta_Xo»1233.0) -IN . 327.000 
*■ MoxJttdib- (@ VH50.0) - m. 9A.5 

Mox Depth (a Xq-1493.0) - IN. 3SLS22. 

Fjneness Rotio _____ 

Area _____ 


Max. Cross-Sectional 
Plan form 


MODEL SCALE 

4.905 

l.ae 

1.635 


Wetted 


I 


TABLE III. - Continued. 


MODEL COMPONENT: NOZZLES - ; 

GENERAL DESCRIPTION: Configuration 140 A/B Orbiter QMS Nozzle 

The Pitch null nounted to nodal at3Q° but It was ammoaed. to .be .at 

_ according to lines VL7Q-OOOHtOA. 

MODEL SCALE » 0.015 Model Drawing No. SS-AOOi i.7 

DRAWING NO. VL70-000140A 

DIMENSIONS i FULL SCALE MODEL SCALE 

t • 

Mich No. 

Length *- in. ... .. . — 

Global Point to Exit Plane g _ .. 

Throat to Exit Plane 

♦ # e 

Diameter ~ in. 

Exit 

Throat . ; t 

Inlet . • 

Area -ft 2 . 

Exit 

Throat 


X 

I 

z 


1510.0 22.77 

± 88.0 1.32 

A92.0 7.38 


Null Posit! on ~ dag. 
Pitch 
Taw 


30 30 


12° 17’ 12* 17* 



TABLE UI. - Continued. 

MODEL COMPONENT : RUDDER - R? — . 

GENERAL DESCRIPTION: Configuration UP A/B Orblier ****”1 


Model Scale - 0.015 


Model Drav 


DRAWING NUMBER: 
DIMENSIONS: 


VL70-000095. VL 70-Q00146A 

FULL-SCALE 

106.38 


Area - FT2 106.36 — 

Span (equivalent) - IN. — — — 

Inb’d equivalent chord . 91tS8 L. 

Outb'd equivalent chord — 52*521- 

Ratio movable surface chord/ 
total surface chord 

At Inb’d equiv-^chord 

At Outb'd equiv. chord 0 .^ 00 ^ 

Sweep Back Angles, degrees 

Leading Edge . , 3^«J 2 — 

Tailing Edge — 2i*25_ 

Hingeline ■ ■ 3^3 2 — 

Area Moment (Normal to hinge line)- FT^ 526<13 — 


Area Moment (Normal to hinge line 
/product of Area end Mean Chord/ 


MODEL SCALE 


1.371c 

0.762 


O.AOO 
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TABLE III. - Continued. 


MODEL COMPONENT : VERTICAL ~ V 8 » 


GENERAL DESCRIPTION: Configuration UP A/B Orblter Vertical Tall 


NOIT; Similar to V5 with radius, on TE upper corner and LEAower corner 


where vertical meets fuselage. 


Model Seale - 0.015 
DRAWING NUMBER: 


h TL70^TOU0J t 

VL70-00Q146A 


DIMENSIONS : 

TOTAL DATA , 

Area (Theo) Ft* 

Planform 
Span (Theo) In 
Aspect Ratio 
Rate of Taper 
Taper Ratio 

Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0*25 Element Line 
Chords: 

Root (Theo) WP 
Tip (Theo) WP 
MAC 

Fus.- Sta. of .25 MAC 
W. P. of .25 MAC 
B. L. of .25 MAC 
Airfoil Section 

Leading Wedge Angle Deg 
Trailing Wedge Angle Deg 
Leading Edge Radius 
Void Area 
Blanketed Area 


Model Dr awing N o. S3-AQCP I. :? 


FULL-SCALE MODEL SCALE 


413 ♦ 253 


I . o /5 

~£W 


0.40399 


45.00 




MOX— 

JLP.SJtZy... 

199. 80754 
1463 . 90 


■&1S-S22 


fl.Qtt, 


10.00 

2*QQ. , 
JLUjL 
ML 


0.09298 

ST 

JkiSZ 

0.40399 

Q 

25.947 

kiLUQ. , 

4.02750 _ 

, 1*6270.5- 
2. 2*2711, 
,21.322%. 
9.51281,. 
.(Lflfl... ■■ 

1&.QQ 

31.920 , 
0 . 0100 , ■ ■ 
CLQQ2S6. ■ 
£L00 
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TABLE III. - Continued. 


MODEL-COMPONENT: BOUHDAHY LAYER TRANSITION STRIP - X 19 

GENERAL DESCRIPTION: — Carborundum grit located on SBB. ET. and orblter 
noses end orbiter vlng and vertical stabilizer surfaces. 


dimensions: (model scale,. Inches)- 

Nominal grit size 

NO. 50 

Diameter - In. 0.0128 

Location - In. 

Aft of nose leading edge, streamvise l.g 

Aft of ving, vertical tail, and inches 
perpendicular to leading edge 0.263 

Aft of glove, inches perpendicular 

to leading edge 0.069 
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TABLE III. - Continued* 


MODEL COMPONENT: BOUNDARY LAYER TRANSITION STRIP - Xg4 

GENERAL DESCRIPTION: Carborundum grit looted on SRB, ET , and orblter 

nose and orblter wing and vortical stabilizer surfaces. 


DIMENSIONS; (model scale, Inches) 

Nominal Grit Size: 

NO. »Q -- 

Diametev - In. 0.0181 

Location - In. 

Aft of nose leading edge, streaarwise. 1*2 

Aft of wing, vertical tail, and inches 
perpendicular to leading edge 0*283 

Aft of glove, inches perpendicular to 

leading edge 0*089 


TABLE III. - Continued 


MODEL COMPONENT* EXTERNAL TANK - (Tl? 


GENERAL DESCRIRILQN*— External QxygenJIxdrogen Tank 


NOTE: Identical te Til v.dth external fuel lines ndied 


Vedel Scale ■» 0.015 
DRAWING NUMBER 


VL7B-000031A 

VL78-000041A 


DIMENSION* 


FULL SCALE MODEL SCALE 


Length - IN. (Nose @ X T - 309) 
Mox Width (Die) - IN. 

Mox Depth 
Fineness Rotio 
Areo - FT 2 

Mox Cross-Sectional 

Plonform 

Wetted 


1865 


324 


572.555 


27.975 


5.75617 ' $.75617 


0.1?88 


WP of Tank Centerline (tip) - IN. 


& 0.0 


6.0Q0 


TABLE III. - Continued. 


MODEL-COMPONENT : External Tank - Ti ? 


GENERAL DESCRIPTION ; Bctemal Ox ygen Hydrogen Tank 

NOTE: Has same fuel lines and protuberances aa Ti2« Has a 1208 in. 

Radius Tangent Ogiva Nose. 

Model Scale - 0.015 


DRAWING NUMBER 


SS-A-OUUT 


DIMENSIONS : 


Length - IN. (Nose ® Xj • 220) 
Max Width (Dia.) - IN. 

Max Depth 
Fineness Ratio 
Area ft.^ 

Max. Cross-Sectional 
Planform 


FULL SCALE 

MODEL SCALE 

1954.0 

<*> 

• 

O' 

CM 

324 

4.86 


6.031 

6.031 


572.555 

0.1288 


400.0 


6.000 


Wetted 

Base 

WP of Tank Centerline IN 
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TABLE III. - Continued. 


MODEL COMPONENT 
GENERAL DESCRIPTION 




AL TAHK - fr 'fl 


■ External oxygen-hydrogen tank vhlch Is 
similar to Tig except that the nose and tangency point have been 


.shortened *y J? -Pnii scale 

MODEL SCALE! 0.015 

DRAWING NUMBER : sg-4nn^ 



i 

i 



DIMENSIONS . 

Length ~ IS. (Nose @ % 348) 
Max Width IK* 

Max Depth 

Fineness Ratio 
Area ft^ 

Max; Cross-Sectional 
Plonform 

Wetted 

Base 


FULL SCALE 

MODEL SCALE 

1826.0 

27-390 

324.0 

4.860 

• 

5*636 

5-636 


572-555 

0.1288 



T 

% 


WP of ET centerline (Z^«)^In. 


400.0 


6.000 


* TABLE III. - Continued. 


MODEL COMPONENTS BOOSTER SOLID ROCKET KOTOR -(si2 ^ 

♦ ♦ 

♦ 

GENERAL DESCRIPTION: Configuration 3&> P&ta for (1) of (2) sides, 

per Rockwell Lines V 1,77 -00003 6A 


.Model Scale * 0.015 

..... • . T . 




DRAWING NUMBER _ 

* mm 

VL72-000088D 

VL77-000036A 



DIMENSION: 


FULL SCALE 

MODEL SCALE 

Length (Includes. Nozzle) 

- IN.. 

1741.0 

26.115 


Mox Width (Tank Dia) - IN. 142.3- 2.135 


Mox Depth (Aft Shroud) - IN. 192.0 


Fineness Roflo 

9.06771 

9.06771 

Areo - FT* 

Mox CroJi-Sectional 

201.06193 

0.0452 

Plonform 

Wetted 

Bose 


• 

WP.of BSRM Centerline (Z«r) - IN. 

400 

6.000 

FS of BSRM Nose (X?) - IN. 

743 

11.145 


TABLE III. - Continued 


MODEL COMPONENT: NOZZLES - N., 

QBNBRKL DESCRIPTION: Configuration 4 BSRM Nosslee 


MrtpRT. SCALE «* 0.015 
Kn-txtio&f — 

DRAWING NO. VL77-000036A 
DIMENSIONS 

Mach NO. _ 

Length ~ in. 

Point to Exit Plane 
Throat to Ebdt Plane 

Dl*meter~in. 

Exit 

Throat 

Inlet 

Area~ft 2 . 

Exit 

Throat 


fM mhiii Point (station) ~ in. 

X 

T 

Z 

Null Position ~ deg. 

Pitoh 

Tav 

FS of Notsle Exit Plane (Xf) IN. 


FOIL SCALE MODEL SCALE • 


ma '1 2.12a 


141.3 2.120 


108.89 95 


1796.15 

±243.0 

400.0 


00 


0* 


Mk 


0.0245 


26.942 

±3.645 

6.0 

0° 

0* 

JiZ^o. 
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TABLE III. - Continued. 


MODEL COMPONENT; ET Protuberance PT| 

DESCRIPTION : LOX Vent Una Fairing on Tank Tig Nose 

MODEL SCALE: .015 

DRAWING NO. VL78-00QQ31A 

DIMENSIONS; Leading edge at Xp 

IT 

Trailing edge at X? 

r T * 


FULL SCALE MODEL SCALE 

121 L.fl IS 

0 .1 

947 

70 1.053 
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TABLE III.— Continued. 


MODEL COMPONENT : ET Protuberance PT 9 

DESCRIPTION t LOX feed lines on vehicle 4 tank secured to tank by brackets 

with re-inch spacing jjaSal Qt gg brackets) 

MODEL SCALE: 0.015 

DRAWING NO. VL78-000031A 


C 


DIMENSIONS: Leading .edge at_X T 

h 

4 

Trailing edge at Xt 

r T 


Bracket spacing from Xj » 997 

Centerline of LOX feedline located 
radially at 0 


PULL SCALE 

MODEL SCALE 

947 

14.205 

70 

1.053 T _ 

1330 

19.950 _ 

70 __ 

1.053. _ 

—22 
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TABLE III. -Continued*. 


MODEL COMPONENT : ET Protuberance PT^ 


DESCRIPTION ; LH? vent line on vahlclaJl -tank, secured to tank by brackets 




TABLE III. - Continued 


MODEL COMPONENT: Attach Structure AT ? 


GE NERAL OBSCRIKEIOtlt Forward Orbiter/ET Attach Structure (2.i;member structure) 


O 


Model Scale:. 0.015 
DRAWING NO. VL72-000088D 


DIMENSION: 


MEMBER 

#1 


*o 

*o 

Xf 

t t 

2t 


PTtLL SCALE 

_J£ 


LWR ML 


1132 


JtL 


J6SL. 


MODEL SCALE 

- i&S 


LWR ML 


16.980 


0.66 


1AL 


l 


t; 

l 


#2 


*0 

V 

x T 

y t 

Zt 


Diameter of Members: 


J2L 


LWR ML 


JL122. 


-LA 


M. 


10.2 


43 


1 


LWR ML 


16.980 


-.66 




OJ£L 


i 




F; 

*• 

L 


TABLE III. - Continued. 




MODEL COMPONENT: ATTACH STRUCT U RE - ATjg 

G E N ERAL DESCRIPTION: Left rear orblter/ET attach structure (2 member 

structure) 


MODEL SCALE: O.Ol? 

DRAWING NUMBER: VL78-000050 

DIMENSIONS: - Inches 


MEMBER 


#L 


#2 


*0 

*o 

2o 

Xrji 


% 

DIAMETER 


*0 

Y o 

Zo 

X*F 

y t 

2t 

DIAMETER 


FULL SCALE MODEL SCALE 


1303 

19-5>_5_ 

- 96 

- 1.440 

258 

3.870 

1859 

27.885 _ 

- 115 

• 1-725 


5iq_ 


12.0 0.180 


1317 

19.755 . 

- 96 

- 1.440 

258 

3.870 ___ 

2058 

30.870 

- 115 

- 1.725 

510 

7.650 

8.0 

0.120 


44 



TABLE III. - Continued 



MOSEL SCALE: 0.01$ 

DRAWING NUMBER: VL 78 -OOOO 5 O 






TABLE III, - Continued. 


MODEL COMPONENT: Attach Structure * ATi ^ 

GENERAL DESCRIPTION: Forward SRB/BT attach structure 

Model Scale: 0.015 

DRAWING NO: VL77-000051A 


DIMENSION: - Inches • 


POLL SCALE 


MODEL SCALE 



TABLE III, - Continued. 


MODEL COMPONENT? Attach Structure ATq 

GENERAL DESCRIPTION: Aft SRB/ET attach structure (3 member structure to each MRni 

Model Scale: 0*015 

D RAW INO-NO: VL72-000106 


DIMENSIONS: MEMBER 


PULL SCALE 

. MODEL SCALE 

fir 

*B 

1515 

aa. 121 


. T B 

+ 56 

± .840 

* 

Zfi 

50 

.750 


X T 

2058 

30.870 


T t 

+ 158 

2*370 


Zt 

-JfjQ .. ■, 

6.75 

#2 

*b 

ja? 

22.725 


y b 

± 76 

. ± 1.140 


zb 

18 

.270 


X<p 

2058 

30.870 


I T 

160 

2.400 


zt 

445 

6.675 

#3 

X B 

1515 

22.725 


Yb 

± 56 

± *840 


zb 

v$o 

- .750 


Xt 

2058 

30.870 


Yt 

+ 158 

± 2.370 


Zt 

252 

— 5-.25P 

Diameter of Membere: 


6.02 

47 
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TABU III. - Continued. 


MODEL COMPONEN T Feed line FLi 

DESCRIPTION : LOX feed line between ET and.orblter 

MODEL SCALE? 0.015 

DRAWING HO: VL78-00005Q 

POLL SCALE MODEL SCALE 

DIMENSIONS: - Inches 

V 2Q&3.5 20*253 

t x 70 1.053 


*0 jm- 

♦ 

70- 1*053 

Diameter 18.5 .278 


48 


TABLE III. - Continued. 


MODEL -COMPONENT: Feed lina FL ? 

DESCRIPTION : LH? feed line between ET and orblter 

MODEL SCALE: 0.015 

DRAWING NO. : VL78-OOOOSO 


DIMENSIONS: 


| at X T * 

h 


FULL SCALE 

206S. 5 

...13 

-70 

- 18*5 


MODEL SCALE 

■rit P?3 

19.958 

.278 


Diameter 


TABLE III. • Continued. 


MODEL COMPONENT? SRB Protuberance PSi 

DESCRIPTION: _ Electrical tunnel fairing or ^ top of each SRB 


MODEL SCALE m mmm 

DRAWING NO: None 

DIMENSION : (Data for 1 of 2) 

FULL SCALE 


Leading edge at X B 46 ? 

ft of tunnel p 

Trailing edge at X fi xggp 

Height 3 

Width 6 _ 

JL 


MODEL SCALE 
7*001 
0 

-27*30 

.045 

.090 





TABLE III. - Continued. 


MODEL COMPONENT: SRB Prot uberance P5i 

mgnpTPTTfiW; Separation rocket fairi n g on each SRB nozzle shroud, lodated 

30° inboard from top ce n *-« y l* na - ■ ■ ■■ 

MODEL SCALE: 0,015 

DRAWING NO. : VL77-000036A „ — 


DIMENSIONS: (Data for 1 of 2) 

Loading edge at Xg 
Trailing edge at Xg 


FULL SCALE 
1796 
1889 


pflrf-tAi location ie 30 ° Inboard from tofr centerline ► 


MODEL SCALE 
26.940 
23.335 


52 


TABLE III. - Continued 





r 

i 

it.; 

i! 




IK 



<V 


t; ; 



MODEL COMPONENT: ... ET Protuberance PTc 

DESCRIPTION: LOX feed line fairing used on nose of tank Tn (tangent 

ogive nose) 

MODEL SCALE: 0.015 ... 

DRAWING NO. NONE 


• 

PULL SCALE 

MODEL SCALE 

DIMENSIONS: Leading edge at Xp 

232 

— IsM 

*r 

0 

0 

Trailing edgt) at X T 



1A.205 


ZSL_ 

l.OW 


53 


-i . 
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TABLE III. - Continued. 


MODEL COMPONENT? Fairing FRi 

DESCRIPTION : Unbllical door fa iring around tOX and LH^ feedlines between 
orbiter and ET. Leading edge of fairing attach a a to bottom of orbit er. 

MODEL SCALE: 0.015 

DRAWING NO. : VL78-0000S0 


DIMENSIONS: 

Leading edge at X© 

Length 

Width 


FULL SCALE 
19iL 

J 

226 


MODEL SCALE 
1S.210 
2.310 
3.390 
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TABLE III. - Concluded. 


41 * 

cy .... 


V £ 


MODEL DIMENSIONAL DATA 
MODEL COMPONENT: ET- PROTUBERANCE - FTr 

GENERAL DESCRIPTION : IflX Vent lias fairing on TANK » Tift 


MODEL SCALE; o.qis 
DRAWING NO.: NONE 
DIMENSIONS: 

Leading edge at Xy 

X T 

Trailing edge at Xg 

V 


FULL SCALE 

3(50 

0 

-i*7 
- 70 


MODEL SCALE 
- f Jk 
0 

- 3*-205 

-1-.Q53 
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Mated Vehicle 


*' 
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Figure 2.- Continued 



Figure 2. - Continued 







f. LOX Veotliiie Fairing (PT^, PT^, PTg PP^) 

Figure 2. - Continued. 
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k. Definition of Model Base and Cavity Areas 
Figure 2, - Continued. 
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Figure 


a. Rear Three-Quarter View 

3. - Model installation photographs 


74 





' - ’' Uv, jgy -JTTr 


TP" 













CONFIGURATION BUILDUP-EFFECT ON LONGITUDINAL CHARACTERISTICS 


[iXM] 


innnnnnm 

IBB BBBBB! 




hBhmhmmii 

I Bi ™ fSP I 

I 3 BDBafflE? 


ggHil mm MM| 

BBBBBBBBBB 

HHi 

mm 

iiniasB 

mm 

no n b<i b o! ftfi i 

IHHB IBiiIbib 

in 

MEBSn'Miw 

llllililrl 

■igggi 

1BBIS! 

I3B1BBB VE9B 
BBflliillili 

11111111 

iiiib 

HUH 

BE 

llniinni 

SBBBBBIpjBpjB 

ngMMgfl 

Sip Ss§ BIS B B lli 

BBBBB5 

iiiHii 

Hnmmgu 

ehS 8B B S! yfi 

BBBBBE 

iiniiipi 

BflBflflBoEpJfi 

n sn s gu 
m 9 R B 1 1 

BBBBBff 

lliSHHl 

RHBflBH 

HaBEfi! 

pH 

HBBRBH 

BBBBBl 

iipam 

HlHjMNS 
n ffln h ph 

miiUn 

BiBBii 

m n b i 

■liiB 

s mm h 
n nn b ph 

iWI SWiHHfWfml” 


CD X 


C-> u 







1J OS 0000 
NOUVMt0J4t 


mm 



ERISTICS 




REFERENCE IWCRHATION 











to Jr 

CD uj tO 

& £ 

O LU 

„ UJ r, 
^ Q ^ 

. og 

Wfll O 

5 * ^ 

o • 2 

Is 

7< S 
5 £ 

u. o 

>° ^ 
•'' 3 * 

: § *- 
CD < CJ 
I LU 


GO O 
CD 


CD X 
•— I u 

* i 


♦l/X/K fHfii/l 




ANGLE OF ATTACK. ALPHA. DEGREES 

CONFIGURATION BUILDUP-EFFECT ON LONGITUDINAL CHARACTERISTICS 

CC3MACH = 2.00 



CO 

CD Ltl ^ 
c£ £ 

T Q O 

. ^ 

< ^ 

5 5 

?! ^ 

o § 

2 e 

< i 

fe s 
a o 

0 , 

1 H 


*=> 

CO o 
in 


5? II 






* a !S -14 -12 -10 -8 -B -4 -2 0 2 4 6 8 10 12 

ANGLE OF ATTACK. ALPHA. DEGREES 

CONFIGURATION BUILDUP-EFFECT ON LONGITUDINAL CHARACTERISTICS 

CEJMACH = 2.86 PAGE 



] 

i 




1 


n 



n 


Ui 

CD 

< 

CL 


CO 

CD 


CO 


• oc 


CD 


CD 


I 

Q- 


CD O 
O 


r> 

ii 


x 

u 

< 

r 


o 

CD Ll 






> r fc w> \j — 4ii 



angle of attack, alpha, degrees 
CONFIGURATION BUILDUP-EFFECT ON LONGITUDINAL CHARACTERISTICS 

(6DMACH = 4.63 



ANGLE OF ATTACK. ALPHA. OEGREES 

CONFIGURATION BUILDUP-EFFECT ON LONGITUDINAL CHARACTERISTICS 

CAJMACH = 1 .60 






ANGLE OF ATTACK. ALPHA. DEGREES 

CONFIGURATION BUILDUP-EFFECT ON LONGITUDINAL CHARACTERISTICS 

(B)MACH = 1 .70 






6 ’Uyuuu 


8 




* 8 

_«/>o 2 ? 

uaf 


I mi 

agfgg 

§ 


u ^hhh 

U B!K 


CDXJ 


gBSmf 




















in 

n 


o 

cn 


in 

CN 


8 2 2 


8 


o 

o 


in o 
o 


in 


HID * JN31DI JJ30D 1N3WDW 9NIHDiId 



• 20 . '-ifr ‘ '-V ' ' -V ‘ ^4^" ' ' z "T 1 6"^ 

ANGLE OF ATTACK. ALPHA. DEGREES 

CONFIGURATION BUILDUP-EFFECT ON LONGITUDINAL CHARACTERISTICS 

(G)MACH = 4.63 


'(AWUHSlt/) 



tN 

<N 


LU 

CO 

< 

0 . 




o 

CO 


X 

u 

< 

X 







t 

t 


I 

IS 

\i 


/ 








HO '1N313I 33303 33MQ3 IVWaQN 




l. 


• 9 .35 .'30 725 720 715 710 ^05 . 00 - -.05 -.10 -.15 -.20 

PITCHING MOMENT COEFFICIENT. CLM 

CONFIGURATIOW BUILDUP-EFFECT ON LONGITUDINAL CHARACTERISTICS 

CB3MACH = 1.70 PAGE 23 





PITCHING MOMENT COEFFICIENT. CLM 

CONFIGURATION BUILDUP-EFFECT ON LONGITUDINAL CHARACTERISTICS 

(D)MACH = 2.50 PAGE 




ND ’1N3I0I J 





V 


(EDMACH = 2. 86 





PITCHING MOMENT COEFFICIENT, CLM 

CONFIGURATION BUILDUP-EFFECT ON LONGITUDINAL CHARACTERISTICS 

(F)MACH = 3.90 






INFORMATION 






0150 






CONFIGURATION BUILDUP-EFFECT ON LONGITUDINAL CHARACTERISTICS 


INFORMATION 








REFERENCE IfFORMAT ION 






INFORMATION 



CONFIG! 

03MACH 




400.0000 INCrCS 



CHARACT 









5 g***2ag 



CONFIGURATION BUILDUP-EFFECT ON LONGITUDINAL CHARACTERISTICS 



ON Bl 
2.86 






NOtiVWdOXI 


* (A </)</* </*</) 

gj UUK'iS 


§ 

Sitll 


5555 



luii t|U itti |||||i|y|i|| y|ui^l 

IBB 88 BH B HU B H 9 

mm 

SB B 

BBSS BBS SB 


B BBS 11 B BH 

\mm 

SB 

RifflUBBUBB 
IBB 8 888 8 B8H 

IM^AIHIHiBIHiHHiU 

IH 318 1 SB 69 8 


■nipiii 

111 

JIXTT1 Q 1 n yi^XT-' X-'-vi Scd^S 

IH16I8 BUSBAR! 

188 B 
as 

jgj Tt, u > Y*X3 *SSa* isSS: 

IBH 

IBB 

rmhipm'^m {jBBBmmBfi 
SB1IE8 B UUBUUSfl 

imm 

\mm 

mimm BBBBBH 

S ?•' E B S D B 111 Sy&IR 

BB81I18 B BBBBBH 

n 

BHI t a j’U gn«n«H 

f n' v JH V * pill 

BfiilflBBBBBBn 

» 

BBHP&Sfl BBBBBfl 
K 8 * *!« BH ijiB fill iiii hi 

BEJSSURBRURn 

pi 

BBAKfrB BUBUBH 
I IK L a i( Bj H| B 1 

BE llBBB BBBBBs 

pi 

1 ’ 8 88 8sl 

1 :H 8118 81 8181 8 85 

i 

8BBHH 88888180 
IB 88 8888 81 

1 

1 


f?r 


8 2 2 8 S § 


2 8 ' 
• • 

I I 


CONFIG 

F)MACH 





DATA SET SmCGL CONFIGURATION DESCRIPTION 



CONFIGURATION BUILOUP-EFFECT ON LONGITUDINAL CHARACTERISTICS 







ANGLE OF ATTACK, ALPHA. DEGREES 

CONFIGURATION BUILDUP-EFFECT ON LONGITUDINAL CHARACTERISTICS 

(B)MACH = 1 .70 



ANGLE OF ATTACK. ALPHA. DEGREES 

CONFIGURATION BUILDUP-EFFECT ON LONGITUDINAL CHARACTERISTICS 

(C)HACH = 2.00 




ANGLE OF ATTACK. ALPHA. DEGREES 

CONFIGURATION BUILDUP-EFFECT ON LONGITUDINAL CHARACTERISTICS 

(D)MACH = 2.50 






ANGLE OF ATTACK. ALPHA. DEGREES 

CONFIGURATION BUILDUP-EFFECT ON LONGITUDINAL CHARACTERISTICS 

(E)MACH = 2.86 PAGE 





ANGLE OF ATTACK. ALPHA. DEGREES 

CONFIGURATION BUILDUP-EFFECT ON LONGITUDINAL CHARACTERISTICS 

(F)MACH = 3.90 



m 


lu 

to 

< 

CL 


ANGLE OF ATTACK. ALPHA. DEGREES 

CONFIGURATION BUILDUP-EFFECT ON LONGITUDINAL CHARACTERISTICS 

C6JMACH = 4.63 






ANGLE OF ATTACK. ALPHA. DEGREES 

CONFIGURATION BUILDUP-EFFECT ON LONGITUDINAL CHARACTERISTICS 

CBJMACH = 1 .70 





! 


ANGLE OF ATTACK. ALPHA. DEGREES 

CONFIGURATION BUILDUP-EFFECT ON LONGITUDINAL CHARACTERISTICS 

(CDMACH = 2.00 


0 > 


fa 


iip § 

Mil 


—52252 

EEEST 


Im 

“ 111 ! 

iiiii 

ml 

° im 
iao» 




8 8 


S 8 


2 2 g 


GO O 
in 

§ <N 


CO X 

•— > u 
Z £ 

n 

C_) o 


g QOOZ 


MID *1N31DI JJ3QD 1N3W0M 9NIHDlId 












* v* v* v» w»w* 

ia 




U>0£ 


5 1111 

8 gggg 

iii 


I wwmmmmm M Msm 

mmmmmwmmrnwm 

mwmmwmwwiB&w 


Wi 


fCUXI 


< uODl 


M — ■ 

B — WKIliBBBBl 

HBSmaM gmMBl 


f-l O 


O - ~ 

• • • 

I I t 


© X 
<— o 

5 Ll 


W13 * 1N3 131 JJ3D3 1N3M0W 9NtH3ild 


QF ATTACK. ALPHA. DEGREES 

LONGITUDINAL CHARACTERISTICS 




CN 

in 


ANGLE OF ATTACK. ALPHA. DEGREES 

CONFIGURATION BUILDUP-EFFECT ON LONGITUDINAL CHARACTERISTICS 

CG3MACH = 4.63 PAGE 



IWORMATION; 



PAGE 








PITCHING MOMENT COEFFICIENT. CLM 

CONFIGURATION BUILDUP-EFFECT ON LONGITUDINAL CHARACTERISTICS 

(C)MACH = 2.00 




5 < 

M ♦ ♦ ♦ ♦ 

g mimmn 


e I 


<AOtA 



(0 


U-L-kxJ 


in 


cn 


(M 


~ O 

• • 


~ CM 

• • 

I t 




un 


1 1 1 1 


n 

« 

i 


in 

i 


(0 

i 


i 


00 

1 


i 

i 


NO ‘1N3131 JJ3Q3 3380 d 1VW80N 



in 


a 

< 

a. 


v 


*9. 35 1 1 ‘ .SO 125 .20 ^5 .10 .05 .00 -.05 

PITCHING MOMENT COEFFICIENT. CLM 

CONFIGURATION BUILDUP-EFFECT ON LONGITUDINAL CHARACTERISTICS 

(D)MACH = 2.50 




rt t ITT t » rt f'TT 1 1 it t r 1 1 1 1 1 1 • r 1 ^ . triT : 1 1 » t r irr ni’it trr rrr-i "it nTt-m-nTiT 

I • • • • .......... • ... • ... • ....... • ........................ • 




*8888885 


i CWIJ 


•*S2S£ 

uaa 


£ NO|<N<S 

5 <S<5 


H||gg 

fii 

pin 


CTKX1 


ihhimi ■■■■ > 




intPlN-O-Nf) 


^hShBI IBBH IBB Bfl BB BB BB I1IBBBI 

Hm >> jj-* jY\f^ fHp HB 31 Hull 

HyWW FwWWi fWWwf WWW1 WWwWJwwWWW WWWWW WWWW9 rg* 


in cd 


00 0) 

• • 

i i 


N3 '1N3I3IJJ30D 33803 1VM8QN 


PITCHING MOMENT COEFFICIENT. CLM 

CONFIGURATION BUILDUP-EFFECT ON LONGITUDINAL CHARACTERISTICS 

(F)MACH = 3.90 







• ••••••• 

i i i i i 


NO # 1N3I31 JJ3Q3 338Qd 1VW«0N 


<0 

i 


i 


o> <n* 
• • 

I I 



(G) 








</></) 


|P § 


skills 


«lll 


S5S5 


im 




ALPHA 

CONFIGURATION BUILDUP EFFECT ON L AT. -DIRECT. CHARACTERISTICS 

(A)MACH = 1 .60 



CONFIG! 

B)MACH 






CONFIGURATION BUILDUP EFFECT ON LAT. -DIRECT. CHARACTERISTICS 

(C)MACH = 2.00 





CONFIGURATION BUILDUP EFFECT ON LAT. -DIRECT. CHARACTERISTICS 




REFERENCE I FORMAT IP*: 
EF 2690.0000 f .F 



I6URATI 












CONFIGURATION BUILDUP EFFECT ON LAT. -DIRECT. CHARACTERISTICS 



C9'fr 

18 NO 



















DATA SET SYMBOL COT 1QJIATION DESCRIPTION 



YAWING MOMENT COEFFICIENT. CYN CBODY AXIS) 

CONFIGURATION BUILDUP EFFECT ON LAT. -DIRECT. CHARACTERISTICS 

(B)MACH = 1 .70 





Co “ 


HHHHHnnnBnRf 

RRRRBBBRBBRBbRI 

■HHHHHIHHiHlII 

BHbbHbHHbbbbhb 




CD O 


O (N 


iiafi-U.. 


i.liA ii*i iu 


AD '1N3I3I JJ303 33803 3QIS 


(C)MACH 












YAWING MOMENT COEFFICIENT, CYN CBODY AXIS) 

CONFIGURATION BUILDUP EFFECT ON LAT. -DIRECT. CHARACTERISTICS 

(F)MACH = 3.90 





V 




YAWING MOMENT COEFFICIENT. CYN (BODY AXIS) 

CONFIGURATION BUILDUP EFFECT ON LAT .-DIRECT. CHARACTERISTICS 

(G)MACH = 4.G3 



EFFECT 

AD MACH 














¥¥¥¥ 














EFFECT OF EXTERNAL TANK NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS 










CD 


LU 

CD 

< 

Q. 


CO 


CO 

QC 


CU 




or 

UJ 

H* 

X 


o 

o 

(VI 


►— X 
C-J u 
LU < 

u. r 
u. ^ 

LU < 


1 


pjg 
sl§P§" 
5 bikini 

Sill 

ii§ 

. I 

fill 

i-- 1 

TT t r 

*. » ♦ ♦ 
*♦ ♦ ♦ ♦ 
*. . ♦ . 

-rrr 

4 4 4 4 
4 4 4 4 

~ tttt 

-rrT i t 


. 

f 

4 4 4 4 
• 4 4 4 

#444 
4 4 4 4 
♦ ♦ 4 4 


. ♦ ♦ . 

1 . F • 

T T T T 

Till 

im 

ynTT 

— rrri- 

• TTT T 

. . . . 

— 

08 

9t . 

*♦ ♦ 4 4 
*♦ ♦ ♦ ♦ 

- ♦ 4 ♦ 4 

"as 




♦ . . ♦ 

. . . * 

. ♦ ♦ ♦ 

— 

. . . , 

. . . . 

— 

. .. . 

• 4 4 4 

— 

liJ 

<M ° 

- •*! 

•♦ ♦ ♦ ♦ 



— 

* * * * 

. ♦ ♦ . 

.. .. 

. . . ♦ 

. . . . 

— 

. . . . 

— 

. . . . 

— 

— 

* 0- 

►♦ ♦ ♦ ♦ 
»♦ ♦ ♦ ♦ 
»«« + #> 

3 

si 

— 

. , , ♦ 

.... 


E 

. . . . 

— 

.... 

.... 

— 

4 4 4 4 

— 

o m i 

° C-) 

h* 

CO 

*♦ ♦ ♦ ♦ 
♦ 

4 4 4 4 
4 4 4 4 

4 4 4 4 
4 4 4 4 
4 4 4 4 

£ 

.... 

.... 

.... 

— 

. . . . 

— 

— 

— 

.... 

♦ ♦ 4 4 



00 a: . 

LU 

i — ~ 

•♦ ♦ ♦ ♦ 

4 4 4 4 
4 4 4 4 
4 4 4 4 

4 4 4 4 
4 4 4 4 
4 4 4 4 

4 4 4 4 
4 4 4 4 


4 4 4 4 

4 4 4 4 

.... 

E 

.... 

— 

.... 

— 

— 


ft 2= 
o 3* 

_ UJ <-> 

< zr 

►4 4 4 » 
*• ♦ ♦ ♦ 

4 4 4 4 
4 4 4 4 
4 4 4 4 

♦ 4 4 4 
4 4 4 4 i 

4 4 4 4 
4 4 4 4 



— 


.... 

— 

.... 

.... 

4 4 4 4 

4 4 4 4 



♦ 

*4 • 4 4 
►4 4 4 4 

4 4 4 4 
4 4 4 4 1 

4 4 4 4 
4 4 4 4 
4 4 4 4 

4 4 4 4 
4 4 4 4 
4 4 4 4 

4 4 4 4 

14 4 4 4 1 

♦ 4 4 4 

♦ 4 4 4 

♦ ♦ 4 4 

*$y 

4 4 4 4 



— 

.... 

4 4 4 4 

4 4 4 4 

4 4 4 4 



cl Q i 

ij ^ 

< - 
. CD 

*♦♦44 
*4 4 4 4 

4 4 4 4 
4 4 4 4 
4 4 4 4 

4 4 4 4 
♦ 4 4 4 

« ♦ ♦ ♦ 
♦ ♦ ♦ * 
* * ♦ ♦ 

♦♦44 



Sr 

.... 



.... 

— 


4 4 4 4- 
4 4 4 4 “ 

l J * _ 1 

si i 

»- ^ ! 

•4 4 4 4 
•♦♦44 
*•4 4 4 4 

4 4 4 4 
♦ 4 4 4 
4 4 4 4 

♦ 4 4 4 

4 4 4 4 

♦ 4 4 4 

— - T 

.... 

E 

.... 

ir 

Sr 


.... 


.... 

— 

♦ ♦ 4 4- 

4 4 4 4 - 

CM H- g 

1 < CD j 

U. UJ j 

o ^ ! 

i ui i ! 

-J co 

g LU ! 

to < CO 

' § 1 

00 i 

1 ^ 

1 — 

_ __l 

44 4 4 4 
*4 4 4 4 

4 4 4 4 
4 4 4 4 


4 4 4 4 

— 

— 

.... 

.... 

3 


.... 

— 

— 

— 



*•4 4 4 4 
*4 4 4 4 

4 4 4 4 

4 4 4 4 

♦ ♦44 
4 4 4 4 

4 4 4 4 



— 

.... 

«... 

E 


. ♦ ♦ ♦ 

. . . . 



i; Mggg 

>' ~ 555 

*4 4 4 4 
•*4 4 4 4 
*• • ♦ ♦ 

4 4 4 4 
4 4 4 4 
4 4 4 4 

♦ ♦ » • 

» ♦ ♦ ♦ 
♦ * • ♦ 

4 4 • 4 

:::: 


«... 

• ••• 

*••• 

— 

1 

. .. . 

— 



5 888 

l llll 

• 4 4 4 4 

4 4 4 4 
4 4 4 4 
4 4 4 # 

4 4 4 4 
4 4 4 4 
4 4 4 4 

— 

. . . . 

E 

.... 

4 4 4 4 

• • • • 

— 

4 4 4 4 

— 

.... 

— 

* * * *. 

D ^ 

7 « 

1 a o 

LU in i 

iv ft m 

) 8 «S!! 

►4 4 4 4 

4 4 4 4 

4 4 4 4 
4 4 4 4 
4 4 4 4 

4 4 4 4 

4 4 4 4 

. . . . 

. . . . 

♦ ♦ . ♦ 

♦444 

4 4 4 4 

. . . . 

♦ 444 
4 4 4 4 

— 

— 

♦ 4 4 4 

1 

« 

- X N j 

1 LU ! 

Lu H 
«r o 

i ►— i 

CD U 

- LU < 

V fCD> 

V ® 

i LJ 

4 4 4 4 
4 4 4 4 

A.lii . 

4 4 4 4 
4 4 4 4 
4 4 4 4 

1XA-1 


— 


♦444 

int 

» ♦ » ♦ 

tin . 

• ♦ ♦ ♦ 

•♦44 

4 4 4 4 
U i A 

4 4 4 4 

. . ♦ ♦ 

— 

4 4 4 4 

4 4 4 4 

1 

4 4 4 4- 
4 4 4 4 « 

1 . sliS 

T* * - • f- 

• 

1 in 

» 4 

► t£ 

' < 

iU-L . 
> 

» i 

a 

* . 

> 01 

£ K r 

r ll- 

< LU CD 


N3 *1N3I 31 33303 33803 1VW80N 




«*TF«ENlE IhfORMATION 





:i 


ftgg&g 
1 11111 

r TTT i 

rrvrri 



tttt 

• 4 4 4 
4 4 4 4 

* 4 4 4 


*♦ 4 ft ft 


• • ♦ t 

• ♦ * * 
♦ « ♦ * 

« • ♦ * 
♦ ♦ • « 
♦ ♦ • ♦ 

4 4 4* 
4 4 4 4 
4 4 4 4 

•MI 
4 4 4 4 
4 4 4 4 
4 4 4 4 

im 
♦ ♦ ♦ ♦ 
♦ ♦ ♦ ♦ 
♦ • ♦ ♦ 

T TIT 

ft ♦ ♦ ♦ 

« # ♦ # 

♦ ♦ ♦ ♦ 

4 4 4 4 
4 4 4 4 
4 4 4 4 

fill 

T H T 1 

TTTT’l 

♦ ft ft ft 
p ft ft ♦ ft 

♦ ♦ • ft 

it t r\ 

♦ ♦ ♦ # 

♦ # # ♦ 

t tt r 

ft ft ft 

u/ 

CO 

CO 

Ui 

CM 2 


« ♦ • « 
« ♦ ♦ ♦ 
♦ « • • 

♦ ♦ * * 
♦ ♦ ♦ ♦ 
• ♦ * ♦ 

• ♦ • • 
• ♦ ♦ • 
♦ ♦ ♦ • 

4 4 4 4 
4 ♦ • • 
4 4 4 4 

4 4 4 4 
4 4 4 4 
4 4 4 4 

. 4 4 4 4 

4 4 4 4 

4 4 4 4 

♦ ♦ ♦ ♦ 
♦ ♦ ♦ ♦ 

ft • ♦ ♦ 
♦ ♦ ♦ ♦ 
ft ♦ ♦ ♦ 

ft • ♦ ft 

ft ♦ ♦ ft 

ft ft ft ft 


« ft ft ft 
• ft ft # 
ft ft ft ft 

• ♦ ft ft 
ft ft ♦ ft 

♦ ft ft ft 

♦ • ♦ ♦ 
• ♦ ♦ ♦ 
♦ ♦ ♦ ♦ 



i 

hmul 


♦ ft ♦ ♦ 

♦ ♦ ♦ ♦ 
♦ ♦ ♦ ♦ 

♦ ♦ * « 

♦ * • ♦ 

« ♦ « ^ 

* * ♦ ♦ 
♦ * « ♦ 

3p * * 

♦ ♦ • ft 

♦ ft ft ft 

♦ ♦ ft ft 

ft ♦ ft ft 

♦ ♦ ft ft 

♦ ft ft ft 

♦ ft ft ft 

♦ ft ft ♦ 

♦ ft ft ft 

♦ ♦ ♦ ♦ 

4 4 4 4 
4 4 4 4 
4 4 4 4 

ft ft ft ft 
♦ ft ft ft 
ft ft • ft 



♦ ft ♦ ft 

♦ ft ft ♦ 

♦ ♦ ♦ ft 

4 4 4 4 
4 4 4 4 
4 4 4 4 


0l 

2 y 

CO 

^ ♦ 

♦ ♦ ♦ ♦ 
* * * ♦ 
♦ ♦ ♦ ♦ 

♦ ♦ ♦ ♦ 
♦ • * • 
♦ ♦ ♦ ♦ 

i 

♦ ft ft ft 

• ft ft ft 

|4 4 4 4 

4 4 4 4 
4 4 4 4 
4 4 4 4 

♦ ft ft ft 

♦ ft ft ft 

♦ • ft ft 

♦ ♦ ♦ ♦ 
• • ♦ « 
♦ ♦ ♦ ♦ 

ft ft ft ft 
ft ft ft ♦ 
ft ft ft ft 

♦ ft ft ft 
ft ft ft ft 

♦ ♦ ♦ ft 


♦ ft ft ft 

♦ ♦ ft ft 

ft ft ft ft 

♦ ft ft ft 

♦ ♦ • ft 

♦ ♦ ft ft 

ft ft ft ft 

♦ ft ft ft 

♦ ft ft ft 


!§§§ 

• i 


♦ • * ♦ 
♦ ♦ ♦ ♦ 
* ♦ ♦ • 

ft ft ft ft 
♦ ♦ ♦ ♦ 
♦ ♦ ♦ ♦ 

♦ ♦ * ♦ 
♦ ♦ ♦ ♦ 
♦ ♦ ♦ i 

i 

ft ♦ ft ft 

♦ ♦ ft ft 

♦ ♦ ♦ ft 

♦ ft ft ft 

♦ ft ft ft 

♦ ft ft ft 



• ♦ ♦ ft 

♦ ft ♦ ft 
ft ft ft ft 



♦ ♦ ♦ ♦ 

♦ ft ft ft 

♦ ♦ ♦ ft 

♦ • ♦ ft 

♦ ♦ ♦ ft 

♦ ft ft ft 


i 6 1 

IEGREES 

CHARACTER 

• ♦ ♦ ♦ ♦ 

• ♦ • ♦ 
* * ♦ ♦ 
♦ ♦ ♦ ♦ 

♦ ♦ ♦ ♦ 
♦ ♦ ♦ ♦ 
« ft ♦ • 

♦ ♦ ♦ ♦ 
♦ ♦ ♦ ♦ 
♦ ♦ ♦ ♦ 

77^ 

♦ ♦ ft ft 

♦ ♦ ft ft 

k ♦ ♦ ft ft 

♦ ft ft ft 

♦ ft ft ft 
ft ft ft ft 

♦ ♦ ♦ ♦ 
♦ ♦ ♦ « 
* ♦ ♦ ♦ 

ft ft ft ft 
ft ft ft ft 
ft ft ft ft 

♦ ft ft ft 
ft ft ft ft 


♦ • ♦ ft 

♦ ♦ ft ft 

♦ ♦ ♦ ft 

♦ ♦ ft ft 

♦ ♦ ♦ ft 

♦ ft ft • 

ft ft ft ft 




♦ ♦ ♦ ♦ 
♦ ♦ ♦ ♦ 
ft ft ♦ ♦ 

♦ • • ft 
ft ft ft ft 

♦ ft ft ft 

♦ ♦ * ♦ 
* ♦ • • 
♦ ♦ • * 

♦ ♦ ♦ ft 

ft ft ft ft 

ft ♦ ♦ ft 

♦ ft ft ft 

♦ • ft ft 

♦ ft ft ft 

L ft ft ft ft 

• * ♦ ♦ 
♦ ♦ ♦ ♦ 
♦ ♦ ♦ ♦ 

ft ft ft ft 

♦ ♦ ♦ ft 
ft ft ft ft 



♦ ft ft ft 

ft ft ft ft 
♦ ♦ ♦ ft 



^ u . 

• ^ 
< z 

CM ? o 

— 

j 

<888 

r* * • * 

w 

II 

tftntA 

iU 

fm 
« <<< 
w — 

wggg 

; - pi 

j. m 

\: ° yyy 

v J - ,J 


ft ft ♦ ♦ 
♦ • ♦ ♦ 
♦ ft ♦ ft 

♦ ♦ ♦ ft 

♦ ♦ ♦ ♦ 
♦ ft ft ft 

♦ ♦ • ♦ 
♦ ♦ ♦ ♦ 

♦ ♦ ft ft 

ft ♦ ft ♦ 
ft ♦ ft • 

♦ ♦ ft ♦ 

♦ ft ft ft 

\ 

ft 


ft ♦ ft ft 
ft ft ft ft 

ft « ft ft 


ft « ft ft 
♦ ♦ ♦ ft 

ft ft ft ft 
ft ft ft ft 
ft ft ft ft 

♦ ft ♦ ♦ 

♦ ft ♦ ft 

♦ ft ft ft 


3* g 

p* s 

O CD 
< -J 

Wh 2 
1 < O 

u. UJ 

o 9s 
1 uj zc 

-J CO 
© 

Z 1 1 1 
© < CO 

• o 

CO ^ 



♦ ♦ ♦ ♦ 
♦ ♦ ♦ ♦ 
♦ ft ♦ • 

• ft ft ft 

♦ ♦ ♦ ♦ 
ft ft ft ft 

♦ ♦ ♦ ♦ 
♦ ♦ « • 
♦ ♦ ♦ • 

♦ ♦ ♦ ft 

• ♦ ♦ ft 

♦ ♦ ft ft 

♦ ft ft ft 

4 4 4 U 

♦ ft ft ft 

♦ ft ft ft 

% 


ft ft ft ft 
ft ft ft ft 
♦ ft ft ft 



♦ ♦ ♦ ft 

♦ ft ♦ ft 

♦ ft ft ft 

ft ft ft ft 

♦ ft • ft 

♦ ft ♦ ft 




♦ ♦it 

♦ ft ft ft 

♦ ♦ ♦ ♦ 

♦ • ♦ ft 

♦ ♦ • ft 

♦ ♦ ♦ ft 

♦ ♦ ♦ ♦ 
* * • ♦ 
* * * * 


♦ ♦ ft ft 

♦ ♦ ft ♦ 

♦ ♦ ft ft 

ft ft ft ft 
♦ ♦ ♦ ft 
ft ft ft ft 

♦ ♦ ♦ ♦ 


♦ ♦ • ft 

♦ ♦ ft ft 


♦ ♦ ♦ ft 

♦ ♦ ft ft 

♦ ♦ ft ♦ 

ft ♦ ♦ ft 

♦ ♦ ♦ ft 

♦ ♦ ♦ ft 

♦ • ♦ ft 

♦ ♦ ♦ ft 

♦ ♦ ♦ ft 




♦ it* 

♦ ♦ ♦ ♦ 
♦ tit 

ft 4 ft ft 
♦ ♦ ft ♦ 

♦ ♦ ♦ ♦ 
♦ ♦ ♦ ♦ 
♦ ♦ 4 ♦ 


♦ ♦ ft • 
ft ft ft ft 


♦ « ♦ ♦ 

7^ 

ft ft ft ft 
• • ft ft 


♦ ♦ ♦ ft 

♦ ft • ft 
ft ft ft ft 

♦ ft ft ft 
ft ft ft ft 

♦ ♦ ♦ ft 

4 4 4 4 
4 4 4 4 
4 4 4 4 


►ft ft ft ft 

♦ ♦ ♦ ♦ 

♦ • ♦ ft 

♦ ♦ ♦ ♦ 

ft • ft ft 

• ♦ ♦ ft 

♦ ♦ ♦ ♦ 

♦ ♦ ♦ ♦ 
♦ ♦ ♦ ♦ 
♦ ♦ ♦ ♦ 

♦ ♦ ♦ ft 

♦ ft ♦ ♦ 
ft ft ft ft 

ft ft ft ft 
♦ • ♦ ft 

ft ft ft ft 

♦ ft ft ft 

♦ ♦ ♦ ft 

# ♦ ♦ ♦ 
♦ ♦ ♦ ♦ 

ft ft * • 
ft ft ♦ ft 
ft ft ft • 



4 4 4 4 
4 4 4 4 
4 4 4 4 

4 4 4 4 
4 4 4 4 
4 4 4 4 

4 4 4 4 
4 4 4 4 
4 4 4 4 

ft ft ft ft 
ft ft ft ft* 

► ♦ ♦ ft ft 
►ft ♦ ft ♦ 

► • ft ft ft 

► ♦ ft ft * 
-« l 1 4 

ft* ♦ 

OU-kt 

♦ ft ft ft 

♦ ♦ ♦ ♦ 
♦ ♦ ♦ ♦ 

♦ ♦ • • 
♦ • « • 
« ♦ ♦ * 

♦ ♦ • ♦ 
♦ * ♦ * 
• * ♦ « 

♦ ♦ ♦ i 

ft ♦ ♦ ♦ 

♦ • ♦ ♦ 

♦ ♦ • ft 

♦ • ft ft 

♦ ♦ • ft 

♦ ♦ ♦ ♦ 

♦ ft ft ft 

♦ ft ft • 

♦ ♦ ♦ ♦ 

ft • ♦ ft 
♦ ♦ ♦ ft 

ft • ft ft 

ft ft ft ft 

I 

4 4 4 4 
4 4 4 4 
4 4 4 4 

♦ ft ft ft 

♦ ft ft ft 

♦ ft ft ft 

4 4 4 4 
4 4 4 4 
4 4 4 4 

4 4 4 4. 

h- 

o ^ 

♦ ♦♦♦ 
♦ ♦ ♦ ♦ 
♦ ♦ ♦ ♦ 

♦ ♦ ♦ ♦ 
♦ ♦ * ♦ 
♦ ♦ • ♦ 

♦ ♦ ♦ ♦ 
* ♦ • » 
♦ » • • 

4 4 4 4 
4 4 4 4 
* 4 4 4 

♦ ♦ ft ♦ 

♦ ft ft ft 

♦ ft ♦ ft 

ft ft ft ft 
ft ft ft ft 
♦ ft ♦ ♦ 

4 4 4 4 
4 4 4 4 
4 4 4 4 

4 4 4 4 
4 4 4 4 
4 4*4 

♦ ♦ ♦ ft 
ft ft ♦ ft 

• ft ft ft 


4 4 4 4 
y « 4 4 
4 4 4 4 

4 4 4 4 
4 4 4 4 
4 4 4 4 

4 4 4 4 
4 4 4 4 
4 4 4 4 


1 tt! m 

UJ © 

(VI h“ • 

♦ ♦ ♦ ♦ 
» ♦ ♦ ♦ 
♦ • ♦ ♦ 

ft ♦ ♦ ft 
ft • ft ft 
♦ ft ft ft 

♦ « • • 
» » » » 
♦ ♦ * ♦ 

4 4 4 4 
4 4 4 4 
4 4 4 4 

4 4 4 4 
4*44 
4 4 4 4 

ft ft ft ft 
ft ft ft ft 
ft ft ft ft 

ft ft ft ft 
• ♦ ♦ ft 

ft ft ft ft 

4 4 4 4 
4 4 4 4 
4 4 4 4 

4 4 4 4 
4 4 4 4 
4 4 4 4 


4 4 4 4 
4 4 4 4 
4 4 4 4 

4 4 4 4 
4 4 4 4 
4 4 4 4 

4 4 4 4 
4 4 4 4 
*444 


2 X v 

1 UJ 

U. it 
O 

• *— I 

<_> u 
[© U. £ 

ft & 2 

.4 

♦ ♦ ♦ # 

♦ i t i 

♦ • ♦ ft 

ft ft ft ft 
ft ft ft ft 
♦ ft ft • 

-XXXA- 

* ♦ ♦ • 

♦ ♦ • 4 

♦ » « 4 

XX t ,i„ 

4 4 4 4 
4 4 4 4 
4 4 4 4 

AX. AX 

4 4 4 4 
4 4 4 4 
4 4 4 4 

1 XX 1 

4 4 4 4 
4 4 4 4 
4 4 4 4 

nu 

4 4 4 4 
4 4 4 4 
4 4 4 4 

1 it j 

4 4 4 4 
4 4 4 4 
4 4 4 4 

-XXX A, 

4 4 4 4 
4 4 4 4 
4 4 4 4 

;;;; 
i i 

4 4 4 4 
4 4 4 4 
4 4 4 4 

lilt 

4 4 4 4 
4 4 4 4 
4 4 4 4 
i 1 1 1 

4 4 4 4 
♦ 4 4 4 
4 4 4 4 

ft ft ft ft* 
ft ♦ ft ft 

'f ® §88 (ointOMHO^Nn^ 

* In! ‘ ’ ■’ •’ • 

N3 *iN3I3IJJ303 33dOJ 1 

f. 

f 

• J; 

r i 
• 

i 

VWHQ 

o < 

t 

• 

IN 

0 t 

ft 

1 

* ‘ * 1 

^ 00 

• • 

1 1 




i 


I 



CD 


LU 

CD 

< 

CL 


CO 


CO 

cc 

LU 

h- 

CD 

< 

QC 

< 

zxz 

cu 


o 

ro 


CO 

z 

CO 


cd 


31 

CO 

LU 

CO 

CD 


or 

LU 
h- 
X <N 


O 

o 


II 


D5 
£ £ 


i 















CD 

CD 



or r> 

LU CD 
h— • 
X 


»— x 

CJ u 
LU < 
Ml. X 

Li_ ^ 
LU Ui 

















•9.35 — .30 .25 33 715 AO .05 .06 -705 -710 -.15 -.20 

PITCHING MOMENT COEFFICIENT. CLM 

EFFECT OF EXTERNAL TANK NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS 

(D1MACH = 3.90 PAGE 92 





GO 

CJ 


CO 


s 

H— 

CJ 

-c 

QC 


CJ 



CD 


m 

co 


LU 

CO 

o 




n 

cn 


LU 

0 

< 

01 


n 

co 


II 


X 

CJ 

< 

r 

LU 



OF EXTERNAL TANK NOSE SHAPE ON LONG I TUD INAL CHARACTERISTICS 






























information 












EFFECT 0F EXTERNAL TANK NOSE SHAPE ON L0NGITUO1NAL CHARACTERISTICS 

CDJMACH = 3.90 






E INFORMATION 



EFFECT OF EXTERI 

EJMACH = 4.63 







<N 

O 


U 

CO 

< 

CL 


c n 

CO 


CO 
*— < 

or 

LU 

#— • 

CO 

-c 

oc 

-c 

n: 

co 


CD 

s 

—I 

Is 

LU 

CL. 

IE 

CO 


CO 

o 


DC O 
LU O 
H • 
X CN 
LU 

U. H 


H- X 
CO U 
LU < 
Lu X 
U- ^ 
LU < 





o 


UJ 

CO 

< 

Q. 


CO 

C_> 


CO 

QC 

UJ 

H- 

C_) 

< 

or 


C-> 



a: 

CO 

LU 

CD 


• 

X 

CM 

UJ 



to " 

5 5 
fcf £ 

6 G 


-r — 



*r 



in 

o 


CD 

< 

CL 


CO 

CD 


CO 

or 


CD 


or 

re 

CD 


CD 

CD 


CD 

LU 

CL. 


zn 

CO 


CO 

CD 


DC O 
LU CD 


x n 

LU 

Lc II 


I— X 
CD CD 


< 


LU O 


(>-'*• ■J— -O-- 










ANGLE OF ATTACK. ALPHA. DEGREES 

EFFECT OF EXTERNAL TANK NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS 

(B)MACH = 2.50 










8 2 


MID '1N3I3I 333QD 1N3W0W 9NIHDild 


I co 

loo *— * 

r oc 


to to <-2 
- t0 tu !< 
UJ Gc 

a: < 

CD 

>8“ 

>*! 

< ^ 
;o . cd 

o o 
- < — < 
^ t z 

. 1 < O 

: u. uj 

^ O 9; 

■ 3 l 

CD 

CD 7 ^ 
" I < CO 
^ CD 


or n 

UJ CD 
K • 
X ^ 


I— X 
JL> U 
UJ < 

u. s: 
u. ^ 

LU UJ 















.35 30 35 30 35 TTo 765 765 -.05 -.lb -.] 

PITCHING MOMENT COEFFICIENT, CLM 

EFFECT 0F EXTERNAL TANK NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS 

(D)MACH = 3.90 PAGE 







CD 


UJ 

CD 

< 

CL 



oc n 

LU CO 
K • 

>c 


•— x 
c_> u 
uj < 
u. r 

U. 

LU Ul 


4 












ALPHA 

EFFECT OF EXTERNAL TANK NOSE SHAPE ON LAT. -DIRECT. CHARACTERISTICS 

(BJMACH = 2.50 





ALPHA 

EXTERNAL TANK NOSE SHAPE ON L AT. -DIRECT. CHARACTERISTICS 

















A3 *JIN3I3I JJ303 33803 30IS 


r) 

(N 


UJ 

CD 

< 

CL 



YAWING MOMENT COEFFICIENT. CYN (BODY AXIS) 

EFFECT OF EXTERNAL TANK NOSE SHAPE ON LAT. -DIRECT. CHARACTERISTICS 

B3MACH = 2.50 





r* w v# w [ zr 

^4 ^ «H M (N 

CM CM 

CM 

CM 

CM 

Lui o 

• • • • • 

1 1 1 1 1 

A3 *1N31 31 33303 33803 

• • 
1 1 

30IS 

• 

\ 

• 

1 

• 

1 

w 















liVD 


A0Y3 


ALPHA 

effect of umbilical fairing on longitudinal characteristics 

(B)MACH = 2.50 




REFERENCE INFORMATION 







I 


'1 



uni 


ALPHA 

EFFECT OF UMBILICAL FAIRING ON LONGITUDINAL CHARACTERISTICS 



EFFECT OF UMBILICAL FAIRING ON LONGITUDINAL CHARACTERISTICS 

(E)MACH = 4.63 





1 


i 

i 




ANGLE OF ATTACK. ALPHA. DEGREES 

EFFECT OF UMBILICAL FAIRING ON LONGITUDINAL CHARACTERISTICS 

(A)MACH = 2.00 





ANGLE OF ATTACK. ALPHA. DEGREES 

EFFECT OF UMBILICAL FAIRING ON LONGITUDINAL CHARACTERISTICS 

CB3MACH = 2.50 p AGE 133 



EFFECT OF UMBILICAL FAIRING 

CCJMACH = 2.86 







ANGLE OF ATTACK. ALPHA. DEGREES 

EFFECT OF UMBILICAL FAIRING ON LONGITUDINAL CHARACTERISTICS 

CDJMACH = 3.90 PAGE 135 



ANGLE OF ATTACK. ALPHA. DEGREES 

EFFECT OF UMBILICAL FAIRING ON LONGITUDINAL CHARACTERISTICS 

(E)MACH = 4.63 





n 


u i 
CD 
< 
CL 


Mfc liU ' - 12 ' '-111' ' -o ' -'6 -4 -2 Tj ^ ^ 6 

ANGLE OF ATTACK. ALPHA. DEGREES 

EFFECT OF UMBILICAL FAIRING ON LONGITUDINAL CHARACTERISTICS 



ANGLE GF ATTACK. ALPHA. DEGREES 

EFFECT OF UMBILICAL FAIRING ON LONGITUDINAL CHARACTERISTICS 

(B)MaCH = 2.50 



ANGLE OF ATTACK. ALPHA. DEGREES 

EFFECT OF UMBILICAL FAIRING ON LONGITUDINAL CHARACTERISTICS 

COMACH = 2.86 










♦</*> 'yu/Kru/i 

Sa&wfiSi 



,, < . • 



•9.35 ^30 T25 720 715 716 765 .06 -^05 -710 -7T5 -720 

PITCHING MOMENT COEFFICIENT. CLM 

EFFECT OF UMBILICAL FAIRING ON LONGITUDINAL CHARACTERISTICS 

(A)MACH = 2.00 PAGE 142 


REFERENCE II^ORHATJCN 



lOMEf 









PITCHING MOMENT COEFFICIENT* CLM 

EFFECT OF UMBILICAL FAIRING ON LONGITUDINAL CHARACTERISTICS 

(C)MACH = 2.86 PAGE 144 




NO ‘XN3I0I 



(D)MACH = 3.90 



PITCHING MOMENT COEFFICIENT. CLM 

EFFECT OF UMBILICAL FAIRING ON LONGITUDINAL CHARACTERISTICS 

(E)MACH = 4.63 PAGE 



EFFECT OF UMBILICAL FAIRING ON LONGITUDINAL CHARACTERISTICS 









REFERENCE INTOP^ATJON 
Er 2630.0000 SQ.FT. 









REFERENCE IWWATICN 










• • • 
I I 


18V3 


in 


ALPHA 

EFFECT OF UMBILICAL FAIRING ON LONGITUDINAL CHARACTERISTICS 

(B)MACH = 2.50 PAGE 


i«*~ORMATlGN 










REFERENCE IHTtJRWfTION 



EFFECT G 

OJMACH 




REFERENCE INFORMATION 


*tn - 

trWW' 

6wm\ 











1 



in 

in 


UJ 

o 

< 

CL 


CO 

CD 


CO 

or 

UJ 

H— 

CD 

-c 

or 

:r 

CD 


CD 

CD 
I 

15 

CD 

ST 

or 


CD 


CO 


O 

O 

• 

CM 


o 

►— 

CJ 


X 

CD 

< 


UJ < 




■tr- 






m 


<11 




into 


Jti 

Sen 

la 


IP 

E << 


y 


ill 


Is 


u ss 


co 

6 * 


38 

50 


8 




EFFECT OF UMB1L 

(BJMACH = 2.50 











ANGLE OF ATTACK, ALPHA. DEGREES 

EFFECT 0F UMBILICAL FAIRING 0N LONGITUDINAL CHARACTERISTICS 

(DJMACH = 3.90 PAGE 158 




ANGLE OF ATTACK. ALPHA. DEGREES 

EFFECT OF UMBILICAL FAIRING ON LONGITUDINAL CHARACTERISTICS 

CEJMACH = 4.63 PAGE 159 





ANGLE OF ATTACK, ALPHA, DEGREES 

EFFECT OF UMBILICAL FAIRING ON LONGITUDINAL CHARACTERISTICS 

CAJMACH = 2.00 PAGE 160 


1 



Q - - 


W13 •1N3I3IJJ303 1N3W0W 9NlH31Id 



ANGLE OF ATTACK. ALPHA. DEGREES 

EFFECT OF UMBILICAL FAIRING ON LONGITUDINAL CHARACTERISTICS 

CBJMACH = 2.50 PAGE 




1 


•Vh/l v/> !/>(/> 



f 



ANGLE OF ATTACK, ALPHA. DEGREES 

EFFECT OF UMBILICAL FAIRING ON LONGITUDINAL CHARACTERISTICS 

(O)MACH = 3.90 PAGE 163 




PITCHING MOMENT COEFFICIENT, CLM 

EFFECT OF UMBILICAL FAIRING ON LONGITUDINAL CHARACTERISTICS 

CAIMACH = 2.00 PAGE 165 




2 

-J 

U 


Ll 

lx 

UJ 

o 

u 


2 

UJ 

r 

o 

r 

CD 
2 
•— » 

2 

o 


0. 


CL 

ID 


Uu 

O 

*< 

CL 


CO 
< — ) 


CO 

« 

or 


CJ> 

< 

QC 

<C 

CJ 



CD 

§ 

LU 

O 

H- 

CJ 


o 

in 

(N 


X 

CJ 

< 

2 

rs 

CD 


r- * ♦ 



aa 


*S? 

a fNr\ 



o uu 



PITCHING MOMENT COEFFICIENT. CLM 

effect of umbilical fairing on longitudinal characteristics 

CC3MACH = 2.86 PAGE 167 



5 

h 

| 






Ul 





JJJjJ 

fa 





N3 *1N3I31JJ30D 33U0J "1VWU0N 



• s .35 36 25 .26 715 .10 \05 .00 -.05 -.10 

PITCHING MOMENT COEFFICIENT. CLM 

EFFECT OF UMBILICAL FAIRING ON LONGITUDINAL CHARACTERISTICS 

(D)MACH = 3. CO P. s; 



PITCHING MOMENT COEFFICIENT, CLM 

EFFECT OF UMBILICAL FAIRING ON LONGITUDINAL CHARACTERISTICS 

(E)MACH = 4.63 



6 

| 


*Vi0lO */></> 


i 





ALPHA 


018 




ALPHA 

EFFECT OF UMBILICAL FAIRING ON LAT. -DIRECT. CHARACTERISTICS 

CBJMACH = 2.50 








ALPHA 

EFFECT OF UMBILICAL FAIRING ON LAT. -DIRECT. CHARACTERISTICS 

COMACH = 2.86 

















data set S**«X VJf tCJJATION 


a <n»> 

g« 

«gs 

5 
« 


i 


« 

Vi 


ui 



in i | i ‘ u|,iu|u ii.|uiiLiu iinlim.hu, 


r> 

i 


in 


to 


©(no- 

— • (N (N 


CN 

IN 


n 

CN 


(N 


in 

CN 


I I I I I I I I 

A3 ‘1N3I3I 33303 33H0J 3QIS 


.040 .050 

YAW 

EFFECT OF UMBILICAL FA! 







YAWING MOMENT COEFFICIENT, CYN CBCOf' AXIS 

EFFECT OF UMBILICAL FAIRING ON LAT. -DIRECT. CHARACTERISTIC" 

DJMACH = 3 .20 






INFORMATION 








ALPHA 

EFFECT OF RUDDER DEFLECTION ON LONGITUDINAL CHARACTERISTICS 

C83MACH = 2.50 










DEFLECT 1 0N ON LONGITUDINAL CHARACTER 













INFORMATION 










MACH 








ANGLE OF ATTACK, ALPHA, DEGREES 

EFFECT OF RUODER DEFLECTION ON LONGITUDINAL CHARACTERISTICS 

rciMCH = 2.86 




ANGLE OF ATTACK. ALPHA. OEGREES 

DEFLECTION ON LONGITUDINAL CHARACTERISTIC 







ANGLE OF ATTACK. ALPHA. OEGRI 

EFFECT OF RUOOER DEFLECTION ON LONGITUDINAL CHARACTER I 


data sc t s«ex cor ideation description beta rugger reperence ittormaticn 

'HKO CR Q URC -Pv* i 056/ ! 073 IA42A/6 T1PIS1P20I 5.000 .000 SREr 2690.0000 S0. rT 

'►43 ec;c n i- p - 036/:C73 IM2A/8 TIP1SIP20I 5.000 -20.000 L»EP 1290.3000 !N>€ 



o 


ANGLE OF ATTACK. ALPHA. DEGREES 

EFFECT OF RUDDER DEFLECTION ON LONGITUDINAL CHARACTERISTICS 

CBJ^ACH = 2.50 ©AGE 





data set Sn«3L CCWIG^ATfON DESCRIPTION BETA RUDDER REFERENCE I^FOR'WT JCN 



•9.55 — T30 725 .20 as ao 7S5 70S -7S5 -TlO -TlS -T20 

PITCHING MOMENT COEFFICIENT. CLM 

EFFECT 0F RUDDER DEFLECTION ON LONGITUDINAL CHARACTERISTICS 

(A)MACH = 2.00 PAGE IS' 
















♦ i/> i/u/un i/> 



PITCHING MOMENT COEFFICIENT. CLM 

EFFECT 0F RUDDER DEFLECTION ON LONGITUDINAL CHARACTERISTICS 

CD)MACH = 3.90 PAGE ! ?R 



PITCHING MOMENT COEFFICIENT, CLM 

EFFECT OF RUDDER DEFLECTION ON LONGITUDINAL CHARACTERISTICS 

(E)MACH = 4.63 





OF RUDDER DEFLECTION ON LONGITUDINAL CHARACTERISTICS 














ALPHA 

DEFLECTION ON LONGITUDINAL CHARACTERISTICS 






REFERENCE IKTORMAT ION 















♦ v/> l/' cfl ■ i/1 




o 

o 


o 

CD 

O 


O 

CO 

O 


(0 

0 

1 


CM 

o 


CM 

n 

o 


d 

0 

1 


• X 
C-J u 
LiJ < 
Lu X 


LU UJ 


♦ IA i/> •/' i '■ /) 



AD ‘1N3I0! J33QD 3DU0J 3QIS 







YAWING MOMENT COEFFICIENT. CYN (BODY AXIS) 

EFFECT 0F RUDDER DEFLECTION ON LONGITUDINAL CHARACTERISTICS 

(C)MACH = 2.86 









o 

o 

o 

o 

CN 

c:> 

00 

CO 

o 

o 

o 

o 

o 

o 

CO 


<\ 

o 

CN 

r. 

cn 



CN 

cn 


in 

CO 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


• •• •••*•••• 

I I I I I I I I 

QMQ/N3 OUQUID ObQiVD 


EFFECT OF RUDDER DEFLECTION ON LONGITUDINAL CHARACTER 1ST I C r. 



SIDESLIP ANGLE. BETA, DEGREES 

EFFECT OF RUDDER DEFLECTION ON LAT. -DIRECT. CHARACTERISTICS 

(A)MACH = 2.00 



a* 

Cs 


UJ 

O 

< 

a 


co 

cd 


CO 

or 

UJ 
I — 
CD 

c 

or: 

zn 

CD 

h— 

CD 

UJ 

or 

s 

I 


CD 

Z21 

CD 

h- 

CD 

i > i 

I 

Li- 

U-I 

CD 

or 

i 

5r 

Lu 

CD 

c3 


O 

in 

CM 

II 


X 

o 

< 

r 


UJ CD 


T 


I 



n 

v~* 

CN 


Lii 

CD 

< 

CL 


CO 

CD 


-c 

QC 

IE 
CD 

• 

* H- 
Ul 

1*1 


CD 

Z 

o 

h* 

CD 

LD 

_J 

Lc 

LU 

O 

QC 


§ 

ccr 


o 

►— 

CD 


CD 

00 

• 

CM 

II 


X 

u 

< 


LU CD 



SIDESLIP ANGLE. BETA. DEGREES 

EFFECT 0F RUDDER DEFLECTION ON LAT. -DIRECT. CHARACTERISTICS 

CD3MACH = 3.90 


DATA SCT SYl-BCr CCJAF I CJRAT ! ON DESCRIPTION 

IHtXCOSi n LRC JP*T 1056/1073 IA42A/B ffPlSIP 

twoeon i □ URC UPVT 1036/1073 1A42A/B T1PISIP 



EFFEC 

CE3MACI 








g 

i 


♦UK/Wt/HA 


Ul 

-J 











SIDESLIP ANGLE. BETA. DEGREES 

EFFECT OF RUODER DEFLECTION ON LAT. -DIRECT. CHARACTERISTICS 


*(/>•/> l/H/UP 

S$88 '9 
| 

y **.UUaCLCLy 

Stilly 

i§§ 

3 R 

I§§ 

3f 

II 

Q. <L 

u 

fss 

a <N(\ 

§- ? 
lj nn 

a fcN 

8f! 

LI 

U Uli 
Of Of 

“ t f T 

* ♦ * ♦ 
** ♦ ♦ ♦ 

* ♦ • # 

t t T 

# t « 

♦ ♦ 4 

4 4 4 

r ‘T *7 T 

^ ~T m 

♦ ♦ • 
♦ ♦ ♦ 
♦ ♦ ♦ 

*1 t 1 

| t rr 

rr t r 

4 4 4 

4 4 4 

4 4 4 

4 4 4 

• 4 4 

4 4 4 

r-n 

r r t 

♦ 4 4 

4 4 4 

4 4 4 

- ^ t 

-rr t 

‘M r 

' tTf 

- T . T r 

4 4 4 

♦ 4 4 

4 4 4 

- -r-r-r 

-,05 

I s * 

♦-4 

(Jj 

CM CD 

♦ , . 


4 4 4 

4 « # 

4 4 4 

4 4 4 

#44 
4 4 4 

4 4 4 

4 4 4 






♦ ♦ ♦ 

♦ ♦ ♦ 

♦ ♦ • 



♦ 4 • 

* 4 4 

• • 4 


4 4 4 

#44 
4 4f 

4 4 4 
• 4 4 
4 4 4 

4 4 4 

4 4 4 



4 4 4 
4 4 4 
♦ ♦ ♦ 


< 

- a. 

n 


4 4* 

• 44 

1 * ■ ■ 



4*4 
4 4 4 

4 4 4 


♦ 4 4 

4 4 4 

4 4 4 
4 4 4 
4 4 4 



4 4 4 

4 4 4 

4 4 4 
4 4 4 
4 4 4 


w 

* 4 4 4 

4 4 4 



& 


4 4 4 

4 4 4 

4 4 4 


4 4 4 

4 4 4 

4 4# 

4 4 4 
4 4 4 
4 4 4 


4 4 4 

4 4 4 


4 4 4 


00 

CO 

CD 

• ♦ ♦ ♦ 

♦ ♦ ♦ 


4 4 4 

♦ • 4 

♦ ♦ 4 

\Q 

& 

4 4 4 
4 4 4 
4 4 4 



4 4 4 

#44 

#44 


4 4 4 


4 » 4 

#44 
4 4 4 


05 ►— 
UJ CO 
1 1 1 •—> 
£ 

/f\ 1 t t 

- . ♦ ♦ 
- — H 

* • * 


• 4 • 


TX 

i 

LjEL 






4 4 4 

4 4 4 

• • ♦- 

“4 -2 0 5 1 

IDESLIP ANGLE. BETA. DEC 

ON LAT. -DIRECT. CHARACTI 

a 

HI 

■ 

■ 

■ 

a 

■ 

a 


i 

■ 

■ 

■ 

■ 

B 


♦ ♦ ♦ 

♦ • ♦ 




* * ♦ 

■ 

■ 

i 

£ 

BB 

a 

a 

■ 


■ 

■ 

♦ • ♦ 

♦ ♦ ♦ 

♦ ♦ ♦ 

* * * 


4 4 4 

. . . 

* , 4 

♦ 4 4 

♦ 4 4 

■ 

S 

B 

B 

B 


♦ ♦ 

♦ ♦ ♦ 

♦ ♦ ♦ 

♦ ♦ ♦ 

♦ ♦ ♦ 

♦ ♦ ♦ 


4 4 4 

4 4 4 

4 4 4 
4 4 4 
4 4 4 

. * * 

I 

■ 

■ 


■ 

gMci 


i 

B 

♦ ♦ 
* ♦ ♦ 

♦ ♦ ♦ 

♦ 4 4 

4 4 4 

♦ ♦ 4 

♦♦ 4 
4 4 4 
4 4 4 

i 

a 

a 

1 

■ 

. . . 

B 

I 

s 


\ zz: 

CD 

tp CJ 

1 UJ 

U- 

Li 1 

♦ ♦ ♦ 

4 ♦ ♦ 

♦ 4 4 

4 4 4 
4 4 # 
♦ 4 4 

4 4 4 

♦44 
♦ 4 4 

8 

4 4 4 

4 4 4 


■ 

■ 

■ 

■ 

■ 

B 


♦ ♦ ♦ 

♦ ♦ ♦ 

♦ ♦ ♦ 

♦ f 4 

♦ ♦ 4 

♦ ♦ 4 

4 4 4 

4 4 4 

I 

8 

■ 

■ 

1 

■ 

■ 

■ 

■ 

■ 

B 

lb -1# -12 -1C 

EFFECT OF RUDDER Dl 

CBDMACH = 2.50 


♦ . * 

♦ • • 

4 4 4 

♦ ♦ 4 

4 4 4 
4 4 4 
* 4 4 

1 

81 

B 

B 

■ 

■ 

■ 

■ 

i 

■ 

B 

£co 

X~±. A. 

♦ • » 
A-X- l— 

Xi L .. 

4 4 4 

4 4 4 

4 4 4 

-L1.1,. - 

I 

■ 

* 4 4 

■ 

n 

■ 

■ 

■ 

■ 

■ 

B 

yg- 00 (0 N’fNOCOlO ♦fMn /v 

<1 ---•:-: ° 3 3 8 8 £ 

S ?_ i 

(SI XV A0D8) NAD ‘1N3IDIJJ3Q3 1 

i * 
> G 

1 

N3WC 

-*- 1 M' 

• tc 
G 

1 

>w 9r 

a 

G 

1 

MIV^V 

l.u 

1 

• 

A 

c\ 

1 





SIDESLIP ANGLE. BETA. DEGREES 

EFFECT OF RUOOER DEFLECTION ON LAT. -DIRECT. CHARACTERISTICS 

CO)MACH = 3.90 



' SIDESLIP ANGLE. BETA. DEGREES 

EFFECT OF RUDDER DEFLECTION ON L AT. -DIRECT. CHARACTERISTICS 

(E)MACH = 4.63 







.06- 16 -lV - l ^ ' -l'0 -'8 -G -4 -2 U 2 4 6 

SIDESLIP ANGLE. BETA. DEGREES 

EFFECT OF RUDDER DEFLECTION ON L AT. -DIRECT. CHARACTERISTICS 






SIDESLIP ANGLE. BETA. DEGREES 

EFFECT OF RUDDER OEFLECTION ON LAT . -DIRECT. CHARACTERISTICS 





SIDESLIP ANGLE. BETA. DEGREES 

EFFECT OF RUDDER DEFLECTION ON LAT. -DIRECT. CHARACTERISTICS 

COMACH = 2 .86 








n 


♦ to UH'i .run 



in 

<N 

<\l 


r 




SIDESLIP ANGLE* BETA. DEGREES 

EFFECT OF RUDDER DEFLECTION ON LAT. -DIRECT. CHARACTERISTICS 

(E)MACH = 4.63 P * GE 



YAWING MOMENT COEFFICIENT, CYN (BODY AXIS) 

EFFECT OF RUDDER DEFLECTION ON LAT. -DIRECT. CHARACTERISTICS 

(A)MACH = 2.00 


£ 

| 




dyyyyy; 






C0<£ 

li* 




f 

►* << 
a <no» 

a << 

y“ 

u rw^ 

*sr 

255 

gu 


I 

»« 

°y« 

-j . j 


>CU 




A3 '1N310I JJ3Q3 33U0J 30 IS 


1 


! 


.40 12 -.10 -.08 -.OB -.04 -.02 .00 .02 .04 .06 .08 .10 

YAWING MOMENT COEFFICIENT. CYN CBODY AXIS) 

EFFECT OF RUDDER DEFLECTION ON LAT. -DIRECT. CHARACTERISTICS 

(B)MACH = 2.50 



I 


♦ l/l </Kfl (Si 




SR 

a cl 

£2 
a a 


a <N<N 
a << 

y~~ 

uj r>n 

a nn 

2 2 “ 

►- tm i 

< <bo 

%**“ 
" 5> 

fc 0 * 

°yy 

_i .j 


>ca 



M *-» 1 I Iil.4xilx|-I.i.i-L ^ I I 1 1 ■ 1 1 I . 1 1 . I . 1 ......,, . 


\.k JL LI 


I 

CM 



O 

co 


in 

cm 


o in 

(N «-« 


o 


in 

o 


o 

o 


in 

o 


0 

1 


in 

i 


o 

CM 


in 

CN 


o 

co 


in a 

CO <* 

• • 

t I 


A3 4 lN3101dd303 33dQd 3Q1S 


YAWING MOMENT COEFFICIENT. CYN (BODY AXIS) 

EFFECT OF RUDDER DEFLECTION ON L AT. -DIRECT. CHARACTERISTICS 

(D)MACH = 3.90 PA6E 229 



YAWING MOMENT COEFFICIENT, CYN (BODY AXIS) 

EFFECT OF RUDDER DEFLECTION ON LAT. -DIRECT. CHARACTERISTICS 

(E)MACH = 4.63 













APPENDIX 

TABULATED SOURCE DATA 

(Data from IA41-CN, CLM, CA, CAFT, CABT, and 
aal/l— for Mach numbers of 0.60 to 1.20 are 
listed with IA42A/B tabulated source data.) 


Tabulations of plotted data are available on request from 
Data Management Services. 
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